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rights. 
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INTRODUCTION 

COSMIC (Computer Software Management and Information Center) , 
located at the University of Georgia in Athens, Georgia, was 
conceived in July 1966 as a joint effort with the National Aeronautics 
and Space Administration for the dissemination of computer programs. 
During the development of the Space Program, efforts have been 
conducted in a wide variety of areas by NASA and their contractors. 
In many cases computer programs were necessary in reaching a solution 
to problems. NASA officials realized many programs could be useful 
to industry outside the area of space research. 

Today NASA, the Department of Defense and the Atomic Energy 
Commission are combining efforts to make as many computer programs 
as possible available to the public. As this is accomplished, 
industry will save untold dollars by the use of the varied computer 
software. 

At the University of Georgia, the COSMIC effort continues to 
grow. The technical areas of software contained in the library 
will fulfill a wide variety of industrial, research, and data 
processing requirements. 
will be joining forces by offering their computer software to the 
library and the variety of technical information will increase. 

In the near future other federal agencies 

Subscription to the COSMIC catalogue is simple; a $10.00 fee, 
payable in advance, by any United States organization, or U. S. 
citizen. Members receive cataloguae containing descriptions of 
available programs and of new programs as they are cleared for 
use. 
months following initial membership, the literature will be avail- 
able for the second year at  do additional charge. 
purchased, an additional. payment of $10.00 will be necessary in 
order to continue receiving information. 

If one or more program8 are purchased during the twelve 

If none are 

If a program is ordered by an individual or organization that 
does not already receive the catalogue, free subscription for one 
year is given. 
organization wishes two or more copies of the catalogue, the same 
number of free subssriptions as programs ordered will be given but 
only upon written request furnishing customer number and address 
to which each copy should be sent. 

If two or more programs are purchased and the 

CONTENTS OF THE CATALOGUE 

- KWIC - The KWIC includes all key words in a title indexed 
alphabetically according to individual key words. To the right of 
each title is the corresponding program number which is to be used 
to enter the Table of Contents for location and page number of the 
abstract . 



KEY WORD - The Key Word Index is comprised of an alphabetical 
listing of all Key Words. 
subject matter and the Key Words extracted from the documentation of 
all programs ‘will facilitate locating a specific subject. 
right of the Key Word are the corresponding program number(s1 which 
is(are) to be used to enter the Table of Contents. 

A title does not completely describe the 

To the 

’ 

TABLE OF CONTENTS_ - The Table of Contents consists of the program 
number and the page location of the program abstract. 

ABSTRACT - The abstract is a short, concise, technical description 
of the computer program. It contains a description of the program, 
method of solution, the program language, and machine requirements. 

INSTRUCTIONS FOR ORDERING 

Upon payment of the membership fee or the purchase of a 
program, a customer number is assigned and, in ordering, the num- 
ber should be utilized to expedite the request. 

Orders for documentation or programs will only be accepted 
on official letterhead paper or by purchase order. 
orders must be confirmed in writing. 

Telephone 

A separate price list is furnished showing documentation price; 
program price; and program and documentation price. Each order 
should specify exactly which item is desired. An order for 
DOCUMENTATION results-in the receipt of DOCUMENTATION only. An 
order for PROGRAM only results in the receipt of the PROGRAM and 
NO DOCUMENTATION. An order specifying DOCUMENTATION and PROGRAM 
results in the receipt of both DOCUMENTATION and PROGRAM. 
method was established because most users order the documentation 
first to determine whether they can use the program. 
order the program deck or tape copy, there is no point in purchasing 
the documentation a second time. 

This 

If they later 

SHIPPING METHODS 

A program tape for dissemination is recorded as follows: 

1. The tape is built on an IBM 7094. 

2. A 7-track tape recorded at 556 bits per inch in card image 
format is provided. 

3 .  Source and assembly records are 1 X 84 characters in size,and 
binary records are 1 X 168 characters in size. 



4. The first card image is the program number, and the second 
card image is the program title. 

A single program is ended by multiple EOF's (end of file). 
If several programs are ordered, each one is separated by 
1 EOF and the last program is followed by multiple EOF's. 

5 .  

6 .  Upon completion of building the tape, it is dumped on an 
IBM 1401 and the dump will accompany the tape. 

The standard DOCUMENTATION package for dissemination consists 
of a Xerox copy of the technical manuals corresponding to the program. 
Included is such information as the program description, method of 
solution, program language and machine requirements, input and output 
instructions and operating instructions. Also program timing, accuracy 
of results, and sample input and output are included when available. 
THE DOCUMENTATION DOES NOT INCLUDE A LISTING OF THE PROGRAM. 

The above are standard specifications. Any special specifica- 
tions will have to be arranged directly with COSMIC at the time the 
order is placed. 

Since we pay all shipping costs, we reserve the right to select 
method of shipping but will in all cases use the fastest and most 
economical method. 
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C I  F F E R E N T  I A L  E O U A T I O N S  US I R G  faCiRG 
O f M E k S l O N A L  SURFACES- PLCTTJD - A 
O I M f k S I l J h S *  GENERAL THRUST C 
O I R E C T  VXEW F A C T C R  PAQGRAM ANQ GE 
G I R E C T I O M  COSICIE M A T R I X  INTO I N  € 
O O C U M f N T A f t d N  ANC COWPbTEA F I L I N G  

OOUBCE P R E C I S I G k  INTQRVAI,. A R I T H 3  
C P O  1 5  1 *M I X T U R E  R A T  I 
ORAC C O E F F I  Cf ENT= 
CRAW THREE - O I W E N S I O N A L  SURFACES 
O S &  SEVEN D A Y / f B E L V E  WEEK SCHEOBIL 
E F P E C T S  PRUGRAW* 
P 2 P P I C f C N C Y  #!LLIPTICAL COLLQCTOG 1D 
E I G E A U A L U E S  &NO E X G @ k V % C f G P S  QF C 

DOLBCE - CIRCULAR - ARC GRFOIL P 

M f  5-1 5049 
M S C - 3 4 2  

MSC-1 SO54 
NPQ-1  C772 
YFS- 1 38 C 7 
MFS-1c iO46  
MFS- 1 a 14 1 
WFS-150283 
N F C - 1 0 6 1 4  
M f  S-136rCO 
MFS-132a3 
MFS-lJOa4 
)rP C- 107 2 4 
ARC-10  163 
N P O - 1  C580 
M F S - 1 4 9 3  0 
HFS- 132f2  
NFO- 10 724 
L A R - 1 0 0  11 

UF S- 1 5 0 4 9  
MF S- 15049 
M F S - 1 6 1 5 5  
M S C - 1 4 0 6 9  
NPC-10752 
MFS-13540 
MFS- 1 6 3 4 V  
MFS- 13.1 2 2 
L E W - 1 0 4 7 1  
L E W - 1  0575 
E R C - 1 0 1 6 3  
WS C- 1 5 0 7 3 
we s- 1 4  so Yj 

A E C - 1 0 2 2 2  
MF 5- 13 12a 

fUFS-128t7 
PIP 3- lS03 1 
A R C - 1 0 1 6 3  
WFS- 1 0 158 
BFS- 13222 
NFO-10500 
MFS-13543 
ll LP- 1 0 0 3 2 
GEW- 10482 
MP0-107!s2 
NPO-1 O n  4 

CFS-23Cd 

nsc-15212 

LE k- 1 a 1  e 2 

wa-imae 

E I G E h V A L U E S  AM0 E I G E N V e C l O R S  O F  a W P S - 1 3 2 C 7  



CN O F  E I G E N V A L L E S  AMG 
C N  O F  E I G E N V A L U E S  AND 
RFORMAWCE A N A L Y Z I S  OF 
T R A N S I E R T  A N A L Y S I S  OF 

P* O F T I M C M  E F F I C I E N C Y  
A P R F D I C T I C N  OF PULSE 
N - L I  h E A R  E 1  F I E H E N T  I A L  
NTERWAL A R I T H I  L I N E A R  
EAR A P P F O X I W A T I C N  FOR 
EAR A P P R C X I M A T I Q N  FOR 
L T I O I v  OF O I F R E R E N T I A L  
BRES SGLWeR O F  L I N E A R  
U f G  F L O W l N C  EN R A C I A L  
L V I N C  WITHOUT I N I T I A L  

S O L V I  HG WITH I N  I T  I A L  
C O S I h E  H A T E I X  I N T O  AN 

eeoy 

SYSTEM PCR H I S l O R f C A L  
I T E R A T I O N  O F  

EQUENCE O F  R O T C . T I O N I *  
N T E  CARLC C I R E C T  V I E b  

BROQT (ROOT 
Y S I S  PROGRAMa 

E N T A T I O N  A h 0  CGMPUTER 
A N U M E R I C A L  

LEAST SQUARES CURVE 
C E I G H T E C  COSXNE CWRVE 

SUPERSON IC 
PERFlJRNANCB OF A X I A L  
I N C C W C G E S f I 8 L E  FLUIC 

C F  N O N - L I N E A R  T U R B I N E  
AUTOMA TED 

OF E N  I b G O M P R E S S  I E L E  
E R O G R A I =  FAST 

C F  P U L S B  E N V I R C h M E N T t  
OR SYSTEF 3 6 0 a  SLAOEO 

POLYGN- PQETRAN H 
R P O L A T I C h  O F  I O E N T I T Y  

G A M M A  
C 3  - ALObG A C G N S T A N T  
R I D G E  kELC)ABL€E S T R L I h  
P PHASE F R O M  V E R I A C L E  

E N 1  J E T  I I X I N G  O F  TWO 
T R A N S L E N T  A N A L Y S I S  

OGRAM FCF A N A L Y S I S  OF 
ETWORK A N A L Y S I  E* 

E I G E N V E C T O R S  O F  A R E I T R E R V  M A T R I C E  
E I G E k W E C f O R S  OF P R e I T R A R ' V  W A T R I C f  
E L E C T R I C A L  C I R C U I T S =  
E L E C T R I C A L  C I R C U I T S *  O I C I T E L  COUP 
E L E V A T i O h =  
E L L I P T I C A L  C O L L E C T Q R  F C R  A COWQAC 
E N V I R C h M f N T ~  F C U R I E R  TEANSFORW TE 
E Q U A T I C N  I N T E G R A T I O N =  
f Q U A l I Q N  SGLVEF; + M A T R I X  I A V E R T E R  
E Q C A T I C N  S O L V I N G  ZITH I N I T f A L  E s t  
E Q U A T I C N  S O L V I R G  W I T H O U T  I N I T I A L  
E Q U A T I O N S  U S I H C  N Q R D S I E C K  IETWtEE 
E Q U A T I O N S =  G E N E G A L  L E A S T  S 
E Q L I L I C R I U H  - C A S E  NCIo 1 s  A X I A L  8 
E S T I W A T E n  I T E R E T I V E  L I N E A R  APPRUX 
E S T I M A T E =  I T E R A T I V E  L I N E A R  APPRElX 
EULER SEQUENCE O f  R O T A T I  ChS= E X P A  
E V A L L E  SUBROUT !NE= 
E V A L U E  S U 8 R O U T I h E =  
EVENTS*  D A T A  O C C U H E N T A T I O R  ANB CO 
EXAC T H E A T  CONDUCT I O N  S a L U T f  C N W  
E X P L R D I N G  A D I C i E C f I Q h  CCSIIvE MATR 
F A C T C R  PROGRAM ERO G E N E R A L I Z E D  RA 
FACTOR ING I =  
P A S T  FOURIER TRANSFORB SPECTRAL a 
F I L I h G / R E T R I E V A L  S Y S T E N  FCE ) r tS fC!  
F I L T E R  PROGRAM= 
F I T  COMPUTER PRCCRAM- 
F I T *  LEAST S O U A R E  
F L O  CHART= . 
FCCI TURBINE et. IcE D E S I G N =  
FLCW T t R B  INES= CCNPUTEA PRCGRAM F 
P L O W I N 6  I N  R k U l A L  E Q t i I C f B R I U M  - C 
F L O k P E T E R  C A L I 8 R E T f O H  EATA F O R  E P  
F L C W H E T E R  C A C I E R A T I C N  F G L I G f f A l S  
F L U I D  F L O W I N G  I h  R A D I A L  E Q U I L I B R I  
POUR IER TRAhSFCRM S P E C T R I C  A N A L Y  !! 
F O L R I E R  TRANSFORM T E C H b I Q U E  FQR P 
FREQCENCY PROGRLP (7R-638) F O R T U B  
FUIUCTION S U e P R C C R A M r  
F U N C T l O N e U T 4 a S ~  f N V E R S E  I k  
F U N C T  I C N =  
C P A T H 4  COMPLTER PROGRAM S/360* R 
CAGES* R A T I O  M A T C H I N G  QF h E L F  
G A I N  C W A R A C T E R I S T f C S =  COhTROL PRO 
GAMPA F U N C T I O N -  
G A S E S =  COMPUTER PRCGRAH FOR C I L C U  
GENERATOR= 
GEOMETRY ANC DESIGN P C I I k T  FEAlFORM 
GERT - S I M U L A T I O N  PROGRAM FOR QER 

WS-  2368 
M F S - l t 2 8 7  

MF s - 1 w  c2  

luFC-10608 
N F O - 1 0 5 0 3  
ARC-1 0222 
NPO- lC5dO 

MSC-412 

M F S - 1 3 1 2 2  
If S- a 109 

LnfS-ft22l 
M SC -4 1 e 
MSC-4 12 

ARC- 1Q163 
)JF 5-2 3 e 6 

M F S - 1 3 2 0 9  
H F S - 1 6 1 5 6  

luS C- 3 4 2  
ARC- 10 1 C 3 
M F S - 1 3 0 5 1  
MFS- 15 C 2 

YFS- 15062 
M F S - 1 6 1  E J  
Nf0-10723 
MFS- 13252 
NPO- 1 C f  2 4  
YLP- 10030 
LEW-10575 
LEY-1047 1 
MFS- I322 1 
M S C - 1 0 0 6 9  
M P 5-1 3299 
M F S - 1 3 2 2  1 
WFS- 15062 
NF E- f: 0 90 3 

$3- 1303 8 
MFS-2365 

I r S C - 4 i l  
MSC-338 

M S C - l t 1 0 5 4  
FRC- fl1DO% 2 
WF59 &SO 415 

MQC-3W5 
L E w - l O a t s  
N P O - 1 4 0 3  1 
LE I- 1 0 47 1 
E R C - g O 2 0 9  

NF s - i  3oa 1 

YI LP- 1 a o t a 

Msc-918 



I M U L A T L C N  PROCRAV FOR GERT NETbORK A h A L Y S f S Z  GERT - 
M A T R I X  AND CEErTER O f  G R A V I T Y  OF C C M F L E X  BODIES= I N E F i T 1  

G A T 1 0  P A T C H I N G  OF P A L F - E R I C G E  WELDCBLE S T R A I N  CAGES 
A X I S  C I l r T I M A T I C  AN0 H E A L C  ACROCENTER M A C P I N E S =  C C h T  

I T E R A T I O N  O F  E X A C T  H E A T  C O N D U C T I O N  S O L U T I O N S =  
AERODYNAMIC H E A T  T R A h S F E R  FROCRAW= 

G E N E G A L I Z E D  R A E I A T I V E  HEAT T R A k S F E f i  PRtJGRAM' MONTE C A R L  
P P L I C A T I C N S  R E C U I R  I N G  H I G H  ACCURACY= CCMPUTER A N C L Y S I S  

/ R E T R I E V A L  SYSTEM FOR ) . ' I S T O R I C A L  EVENTS= D A T C  CCCUHENTB 

ASSEMELY FOR M I N I M U Y  I M B A L A N C E  - 7 R - 0 5 5  FCIRTRAN H VERS 
ASSEMeLY F O R  M I N I N U Y  I M B A L A N C E  ( 7 R O C J S ) =  B L A D E D  W E  
A X I A L  V E L O C I T Y  CF A N  I N C O M P R E S S I e L E  FLL ID  F L O W I h G  fN R 

I F I C A T I O N  T E S T =  HIGP SPEED L I N E  F R I N T E R ,  1612-Gs 

ERSE I N T E R P O L A T I O N  O F  I D E N T I T Y  F U N C T I O h r U T 4 0 5 =  I 

7%' OF COWPCEX @ C O I E S =  I N E R T I A  TENSOR M A T R I X  AND CENTER 
A REQUEST O G I E N T E O  I N F C R M A T I O N  S E L E C T I O N  PRCICRAY= 

EBUATlCEc S O L V I N G  W I T H  I N I T I A L  E S T I Y A T E =  I T E R A T I V E  L I N E A  
A T I O N  S O L V I N G  L I T H C U T  I N I T I A L  E S T I M A T E =  I T E R C T I V E  LINEA 
C I F F E R E N l I P L  E Q U A T I O N  I N T E G R A T I O N =  N O N - L I N E A  

I N T E G F A C E  M A S S  TRANSFER= 
T 4 O S t  l N V E R S E  I N T E A P O L A T I O h  CF I O E N T  I T Y  F U N C T I O  

A 9 A G A B O L B C  S P L I N E  I N T E R P O L A T I  C N  S b B R O U T I h E =  
L h H & Y S I S  AH0 I J A T R I X  I N T E R P R E T I V E  SYSTEW - V E R S I O N  2r 
L A N A L V S I S  AND M A T R I X  I N T E R P R E T I V E  SYSTEMS S A M I S  STRUC 
L A N a V S f S  AND M A T R I X  I N T E R P R E T I V E  SYSTEM= SAMIS.STRUC7 
LE + WWLE P R E C I S I O N  I N T E R V L L  A R I T H o  L I N E A R  E Q U A T I O N  S 
El? 4 # A ? R l X  I N V E R T E R *  I N T E R V A L  A R I T H l r E T I C  PACKAGE. + SI 
RECtIOlV C O S I N E  M A T R I X  I N T O  A N  E U L E R  SEQUENCE O F  R O T A T I C  

k C T I O N * L T 4 Q S =  I N V E R S E  I N T E R P C L A T I O N  O F  I O E N T I T Y  
W A T R I X  I N V E R S I O h  R C U T I N E  ( M A I h V ) =  

A T I O W  SOLVER + M A T R I X  I N V E R T E R =  I N T E R L A L  A R I T H M E T X C  P A C  
OBRAU F O R  C A L C U L A T I N G  I S C T H E G H A L r  T U R B U L E N T  J E T  C I X I h C  

O L L T I d l h S =  I T E R A T I O N  OF E X A C T  H E A T  C G h D U C T f O  
1TH INITIAL E S T I N A T E t  I T E R A T I V E  L I N E A R  A P P R O X I M A T Z O N  FCl 
CUT f N I T I A L  E S T I M A T E '  I T E R L T I V E  L I N E A R  A P P R C X I M A l f O N  F C  
ES THE CCNVERCENCE OF I T E R A T I V E  PROCESSES"- CQMPCTER SUE 
I S O T H E R M A L  s TUREULENT J€T M I X  I N G  OF TWC GASES= CCMFUTER 
FICON (PL1)  L A B C R A T O R Y  J O B  CONTRCL F A C G f i A I W  

PRC)CRAM= LAeCGR ( P L 1 )  LABORATORY JOB C O k T R  

TOR FOR A COMPACT ARC L A M P =  O P T I N U M  E F F I C I E N C Y  E L L I P T I C  
L E A D I N G  C H A R A C T E R I S T I C  L I h E  FROGF 

I O N S *  G E N E R A L  L E A S T  SQUARES S C L V E R  O F  L I N E A R  EC 

L A B C O N  ( P L l )  L A B O R A T O R Y  JOB CCNTROL PROGRAWZ 

CRAMS L E h S f  SQUARES CURVE F I T  COMPUTER 

F I T =  L E A S T  S Q t A R E S  k E I G H T E D  C O S I N E  CUP 

= L I e R P R r  f U H R o U T 1 h E  BESEL ( P O R T R A h  
s C A L C U L A t B 5  R L l O I A T I O N  L E V E L  AT A F C I N T  F R O N  A CCMPLLX fi 

19 O E T E R I ~ Y Q T I O N  OF H L I M I T  I N  THE S U P E R C I R C b L A R  V E L C C I  

E A O I N C  C+A RISTIC L I N E  PROGRAM= 
E S f U  SPEEO L I N E  PRINTER.  16l2-G. V E R I F I C A T I O  

EFiC-162C9 
NPC-10827 
F R C - 1 0 0 3 2  
N F O - 1  a772 

FESC-342 
M F S - 1 6 2 2 4  
M F S - 1 5 0  5 1 

M F S - 1 6 3 4 6  
MFS- 16 15s 

MSC-411 
M F S - 1 3 0 2 6  
MFS- 1294 1 
Y F S - 1 3 2 0 1  

L E Y - 1  0255 
MSC-4 12 
MSC-4 18 

A R C - 1 0 2 2 2  
PF9-1672 

MSC-4 11 
NPC- 10786 
NFO- 108 39 

NPO-1C I 3 0  
N P C - 1 0 5 0 0  

A R C - 1 0 1 6 3  
MSC-4 11 
MS C- 36-2 

L E W - 1 0 5 7 9  
MSC-342 
MSC-412 
MSC-418  

NPO -1 06 14 
LE k- 1 C579 
MFS- 18 1 4  1 
M F 5 - 1 8 1 4 1  
MFS-I e14 1 
N P O - 1 0 6 C B  
L CR- 1 0 1 18 
MFS--13292 

M F S - 2 1 C 9  
N P O - 1 C 7 2 4  
NUC- 10 192 

HFS-23e7 
M S C - 1 5 0 7 3  
M F S - 1 6 3 4 6  
LAR-  10 118 

mc-i 0069 

NFO- 10827 

L A R - I O O ~ ~  

~ ~ a - 1 0 5 0 0  

NFO-1 050a 



L I N E A R  ALGE@f?A= 
L E S T I l u A T C =  I T E R A T I V E  L I N E A R  A P P R O X I M A T I O N  FOR E Q U A T I C N  
L E S T I M A T E =  I T E R A T I V E  L I N E A R  A P P R C X I M A ?  I O N  F O R  E O U A T I O N  

A S 1  SOUARES SOLVER OF L I N E A E  E Q U A T I O h S t  GENERAL 
OR S T A N C A R D  R E I  I S T O R S  L V - 0 0 7 s  COMPUTER PROGRAM 

NO H E A L 0  PCROCENTER M A C H I N E S =  CONTINUOWS P A T H  P R O F I L I  
X I N V E R S I O N  R O U T I N E  4 M A I N V I S M A T  

I S I O N  I N T E R V A L  A R I T H -  L I N E C R  E Q U A T I O N  S O L V E R  i M A T R I X  I 

3 - A X I S  N / C  W I L L I N G  M A C H I N E =  THREAO C L T T I N G  WITH 

W A T R I X  M A N I P U L A T O R  PRCGPAM ( F O R T R A N  HI* 
CCUPLEO C A V I T Y  MASER N O I S E  TEMPERATURE= 

1)UTERFACE MASS TRANSFER= 
A I h  GAGES= R A T I O  WATCHING O F  H & L F - B R I O C E  WELOAELf 

NVECTORS OF ARB I T R A R V  M A T R I C E S  < F O R T R A N  H I =  C A L C U L A T I O N  
h V f C T O R S  OF A R E I T R A R Y  M A T R I C E S -  C A L C t L A T I O N  C F  E I G E N V A L  
COIES= X N E R T I A  TENSOR M A T R I X  A N 0  C E N T E R  (3F G R A V I T Y  OF C 
F U C T U R L L  A N A L Y S I S  AND W A T R I X  I N T E R P R E T I V E  SYSTEW - VERS 
RUCTURAL A N A L Y S I S  ANC M A T A I X  I N T E R P R E T I V E  S Y S T E P V  S A W I S  
RUCTURAL A N A L Y S  I S  A N 0  MATR I X  I h T E R P R E T I V E  S Y S T E M 7  SAM I S  
NG A O I R E C T I C N  C O S I N E  M A T R I X  I N T O  AN E U L E R  SEQUENCE O F  

M A T R I X  I N V E R S I C h  R C U T I N E  ( Y A E k V ) =  
AR E Q U A T I O N  SOLVER + M A T R I X  I N V E R T E R =  I N T E R k A L  C R I T H M E  

H I =  M A T R I X  M A N I P U L A T O R  PROGRAM (FORTR 
M A T R I X  REORf#OCOi+iALI Z A T I O N  R O W T I b  

4 S 7  W O O I F 1  ED MbLTHOPP WEAN CAMBER PRCGRAM= 
Y O S P H E R I C  A T T E N U A T I O h  MEASUREMENTS FRCM RAD I O  ASTRCluEMY 

F R O M  GAC I O  ASTRGNCMY M E A S U R E I E N T S S  A f M O S P H E R f  c A T T E N L A  
M =  MPS. M E C H A N I Z E D  P R O O b C T S  S C H E D U L I N G  SY 

ED A G I k L E N  ( W R S I C R A N )  I rESSACES= AGCRh-CECOOING R O U T f h f  
C A L I B R A 7  I O N  OF M I C A O I r A V E  T H E R l v A t  N O I S E  STCNCARDS 

EO WbEEL ASSEMBLY FOR M I N I M U M  I M B A L A N C E  - 7A-055  FORTRA 
EO WHEEL ASSEMBLY FOR M I N I M U M  X H B A t A h C E  ( 7 8 0 0 5 ) =  t3L 
O L  PROGRLM B E T E R ~ f h E S  M I N I M U M  P H A S E  FRCM V A R I A B L E  GAQN 
H E R M A L .  l U R B U L E N T  J E T  M I X I N G  OF TWO GASES= CCMPUTER PRO 

FO1S)t M I X T U R E  R A T I O  A N 0  MONITOR PROGRAB 

G WITH A 3 - AXIS w c  HILLING PACHINES T H R E L D  CUTT 

E SVSTEW - V E R S I O N  2. L O O .  1 F O R T R A N  I V Z  S A M I S  - V 2  M l  
XTE C O M F I L E R  T L P E  SET MODEL C14-350= CO 

M= A 0 4 5 7  H O O I F I E O  MULTHGPP MEAN CAMBER PRO 

E A T  TRANSFER PROGRAM= MQNTE C A R L O  O I R E C T  V I E W  F A C T O R  F R  
SYSTEM= MPS M E C H A N I Z E C  PRODUCTS SCHECUl.1 

M =  R E S e h R C H ,  M U L T I P L E  C O R R E L A T I O N  CCMPUTER PRC 

ORTRAN I V X  S A M I S  - V 2  M 1  S T R L C T U R A L  A N A L Y S I S  AND M A T R I X  
T T I N G  W I T H  A 3 - A X I S  N / C  M I L L I h G  M A C H I N E S  THREAC 
AM= C O O R O I N A T E S  O F  AN NACA 65 S E R I E S  A I R F O I L  F O R T R A N  P R  
T I O N  PROCESS A N A L Y S I S  hETWCRK ( C A R D S ) =  S P A N  C - S T E R I L I  
T I O N  PRCGRAM FOR GERT NETWORK A N A L Y S I S S  GERT - SfWU 

MIXTClRE R A T I O  AND MONITClR PROCRAW < O P O l S I S  

A 0 4 5 7  l u C C I F X f 0  MUCTHOPP MEAN CAWBER PROGRAM= 

W L T I P L E  RANK CRCER PAOGRAN= 

Y F S - 2 1 1 1  
FISC-4 le 
vsc-4 1 a 

N F O - 1 0 5 0 5  
M F S - 2 1  C 9  

M F S - l B l 4 0  
tL PR- 100 17 
N F O - 1 5 7 7 2  

M S C - 3 6 2  
MFS- 236 9 

NPC-10590 
M F S - 1 6 7 2  

FFC-10032 
MFS-2968 

WFS- 11287 
N F O - 1 0 8 2 7  
NPO -1 0 83 9 

NPO- 10 1 3 0  
A R C - 1 0 1  E 3  

M S C - 3 6 2  
NPO-1GSCO 

WFS-2269 
M I C - 3 5 1  

t A R - 1 0 3 7 6  
NPO-  1 C 6  C 9  
NPC- 10609 

MFI-164'7 
N P O - 1 0 7 5 2  
N P O - I C 6  10 
L A R - 1 0 0 1 7  
M F S - 1 3 0 2 6  
WFS-1294 1 
M F S - 1 5 0 4 5  
CEW-10579 
MFS-13543 
N PO - 1 0 83 9 
M S C - 1 5 2 1 2  
CAR- 10 376 
MFS-13543 
M F S - 1 S O S l  

M F  S- 1647 
LAR- 10376 
MFS-13024 
ARC-1  0 165 
N P O - 1 0 8 3 9  
LAR-  100 17 
M F S - 1 3 2 2 3  
NPO-1OBCS 
E R C - 1  C 2 C 9  

L A R - ~  G O S O  



A L  E Q U I L I B R I U M  - C A S E  
OF MICRCWAVE THERWAL 
COUFLEC C A V I T Y  MASER 

EGR A f I O  Nz 
COMPUTER A N A L Y S I S  OF 

N T I A L  E C U A T I O N S  U S I N G  
A 

FROGQAM F O R  PARAMETER 
R A COMPACT ARC LAMP= 

M U L T I P L E  RANK 

IIM' A R E G U E S T  
SURFACES* F L O T J O  - A 
= I N T E R V A L  A R I T H M E T I C  

U T I h E =  A 
COMPUTER PRCGRAM FOR 
MAC).! I &E S = C O N 1  I N U O U S  - ALONG A C O N S T A N T  G 

RAMAPCI POUNO 
I R C U I  TS= 

€TRY AND O E S I G N  P O I N T  
N F L  S I T E  

AN O E T E C N I N E S  N I N I M U M  
OXMENSIOR A L  S U R f A C E S S  

L A e C O h  ( 
R A D I A T I C N  L E V E L  AT  A 

F GEOMETRY A N 0  D E S I G N  
M= 

RAMPPO 
GEs + S I N G L E  + OCUBLE 
ANSFORM T E C H N I O U E  POR 
R S I O N  FCR 360 SYSTEM= 

HIGH SPEEO L I N E  
P A N  c - I f E R f L f Z A T I O N  
E R M I N A L  J T E R I L I  Z A T I O N  
VERGENCE OF I T E R A T  I V E  

ASSEMELY 
M P I ,  M E C H A N I  1 E O  

f N E S =  C O k T I h U O U S  PAT). 
TION SOURCE2 COMPUTER 

M U L T I F L E  RANK ORCER 
ASSEMBLY PROCESSOR 

AROVA CCMPUTER 
O R F C A L  

T H E E M A L  ANALYZER 
RESISTQF C A L I E R A T I O N  
NFL S Iff  PEf fFCRMANCE 

CECOMMUTAT I O N  

NFL S I T E  PERFORYPNCE FROGRAM= 

NOISE STANOARCS= CAL I B R A T I  
N O I S E  TEIPERATLRE= 
N O N - L I N E A R  D I F F E R E R T f A L  E O L A T S a h  
A O N - L I N E A R  T U R E I A E  FLOWMETER C A L I  
MORCS PECK METHCC OENORO= SGLUTBON 
N U M E R I C A L  F I L T E R  PROGRAM= 
O P T  I M I  Z A f  I ON=: CQ #PUT E 
C P T I M U M  E F F I C I E N C Y  E L L I P T I C A L  CCL 
ORDER PROGRAM= 
O R F C P L  PROGRAM= 
O R I E A T E C  I N F O R C A T I O N  S E L E C T I O N  P R  
PACKAGE O F  F O R T R A N  SUBPROGRAYS T C  

P A R A B O L I C  SPLINE I N T E R F O L A T I O N  St. 
PARAMETER Q P T I V I Z A T I  GN= 
F A T H  P R O F I L I N G  F C R  T W O - A X I S  C I k T  

P E R  SECOhO TABLE PROCRPM= 
PERFCRMANCE A N E L Y S I S  O F  E L E C T R I C A  
PERFORMANCE OF A X I A L  FLOW T U R B I N E  
FERFURMANCE PRCCRAM= 
P H A S E  FRGM V A R I A B L E  G A I N  CHAAACYE 
P L O T 3 C  - A P A C K A G E  O F  FORTGAN SUE 
P L U M E  R A O I A T I O h  CCMPUTER PROGRAM= 
FL1) LABORATORY JOB CONTRQL PRCGE 
P O I N T  F R C M  A COMPLEX R P O I A T I O N  90 
P Q I l v T  PERFORMANCE C F  A X I A L  F L O U  T 
PULYGN-  F Q R T R A h  H F U N C T I O N  SUBPRC 
POUNO P E R  S E C C h C  T A B L E  PROGRAMS 
P R E C I S I O h  I N T E E V A L  A R I T H o  L I N E A R  
P R E O I C T I a N  O F  PULSE ENVIRONMENT*  

)uOi l* A X I A L  V E L C C I T Y  OF AN I h C C M  

FACKAGE, + S I N G L E  + DOUBLE P R E C I S  

FATt'. COMPUTER FROGRAM S/360= R A N  

PRINCIPAL AXIS CCMPUTATION ~ ~ 8 0  

PROCESS ANALYSSZ NEnaaK ( C A R D S ) =  
PROCESS A N A L Y S I S  PROGRAM 4 TAPE 1s 
PROCESSES= COMPUTER S U B R O C T I N €  ( V  
PROCESSOR PROGRAM= 
PRODUCTS SCHEDI IL  1NG SYSTEM= 
P R O F I L I N G  F O R  T L O - A X I S  C f N T I l r A T f  

PROGRAM= 
PROGRClr= 
PROGRAM= 
PRO GI; AM- 
FROGGAN= 
P RO GR A N 
P R Q G R A N t  
PROGRAM* 

F R I N T E R .  1612-C.  V E R I F I C A T I O N  T P d  

PRCG fiAM e NAP-V. C A L C U L A T E S  R LD I A T  I C 

M F S - 1 8 2 7 1  
M F S - 1 3 2 2 1  
N P O - 1  C6 10 
M P f - 1 0 5 9 6  
A F C - 1 0 2 2 2  
M L C - 1 0 0 6 9  
M F S - 1 3 1 2 2  
NFC- 107 23 
A f i C - 1 0 1 6 8  
N P O - l O 6 C 8  
ARC- 1 C 165 
YFS- 13692 
L E W - 1 0 2 5 5  
LEW-104852 
NPO- 1 C5 C O  
N F C - 1 0 7 8 6  
AI ;C-10168 
N P O - 1 0 7 7 2  
M S C - 1 5 C 5 4  
A ISC-15925  
M F S - 1 5 0 0 1  
L E N - 1 0 4 7 1  
MFS-18271 
PIFS-1504S 
L E W - 1 0 4 E 2  
M F S - 1 3 2 0 2  
MFS- 18 19 1 
NU C- 1 0 19 2 
L E W - 1 0 4  7 1  
MFS-2365 

MSC- 15 9 2 5  

N F O - 1 0 5 0 3  
M F S - 1 3 0 2 5  
M F S - 1 6 3 4 6  

N F C - 1 0 8 0 4  
N P O - 1 0 6 1 4  
M F S - 1 3 2 0 2  

N P S - 1 4 4 7  
N FU-10 772 
N U C - 1 0 1 5 2  
ARC- 1 0  16s 
P F S - 1 3 2 6 2  
M F S - I 3 2 9 7  
M P S - 1 3 6 5 2  
M F S - 1 8 4 1 0  
WS-18412 
W F S - 1 8 2 7 1  
M F S - 1 6 3 4 7  

N P C - ~ O S ~ O  

NPC-la805 



CCK SPECtRUlu.  P h A L Y S I  5 
A N U M E R I C A L  F I L T E R  

I N F O R V A T  I ON S E L E C T  I O h  
O Y N A V I C  WEAT TRLNSFER 
RENT C I E C U I T  A h A L Y S l S  
ASTER0 10 B E L T  E F F E C T S  
FLOWWETER C A L I B R A T S G K  

PULTHOFC M E A N  CPMEER 
E R I E S  A I f i F O I L  F C R T R A N  
I R C U L A R  - b R C  A I R F O I L  
/TWELVE WEEK SCHEDULE 
ORM S P E C T R A L  A N A L Y S I S  
*BOF?ATOEY JOB CCRTRGL 
G C H A R A C T E R L S T I C  L INE 
FS CURVE F I T  COMPUTER 
D I A T I V E  ).EAT T R L N S F E R  
FE R A D I A T  I O N  CCMFUTER 
CUND P E R  SECONC ? A B L E  

C O R R E L A T I  C N  CaMPUTER 
ECTOR S Y S T E M  A h A L Y S I S  
REGICM S/360 CCWPUTER 
CUE FOR P R E O I C T I O N  OF 
IBLE F L U I D  F L O W I N G  I h  

P L U M E  

P O I N T  FROM A COMPLEX 
OGRAIV AFC G & N E R A L I Z E D  
I O N  YEASUREMENTS FROM 

M =  
MPUTER PROGRAM S / 3 E O *  

M L L T  IPLE 
P I X T U R E  

L E  S T R A I N  GAGES= 
UPERC I R C L L P R  V E L O C I T Y  

MATR I X 
C N  P R Q G R L M =  A 

CATA FOE A P P L I C A T I C N S  
T E R  PfiCJGRAM* 

GRAM sKA F- V. C It CUL A T  E 5 

PROGRAM F a R  S T  P N O A R C  
ERCOT 4 

A N  EULER SEQUENCE OF 
M A T R I  X I N V E R S  I O h  

SAGES= ACWRN-DECODIhG 
X R E C R T k @ G O N A L t  Z A T I O N  
CULA Fi VEL QCI T Y REG I O N  
ATH. CONFUTER PROGRAM 

I N J f f R P f i E T  I V E  SYSTEM*  
2. MCDa 1 P O R T R A h  I V t  

PROCRAW= 
P R G C R A M t  
PRCCRAMZ A REQUEST O R I E N T E  
F;RocfiaW= AE 
PROQRLbI= A L T E R N A T I N G  C 
PRGGRAM* A S T E F F  
FROGGAM= At iTGMATE 
FROCRAM= A 0 4 5 7  M C D  IF I 
PRO.GRAW= C O O R D I N A T E S  CF A& NACA e 
PRCGRAMZ D O U B L E  - 
PROGGAM= DSN SEVEN D 
PROGRAM= F A S T  F C U R I E R  T R P h  
PROGRAY= L A B C O N  (PL1 1 
PRGGRAM- L E A D  
FROCEAM- L E A S T  S C U  
FROGFAM= MONTE C A R L O  D I R E C T  V I E W  
PRQGRPH= P 
PRCGRAMe AAMAPG 
PROGGAMs RESEARCH MULT I P  
FROCfiAIV= S T A R  C 
PROGRABbs YE 0019 D E T E R W I N A T I O N  OF 
PULSE E N V I R O N M E & T =  F Q U R f E F i  T R A N S F  

R A D I A T I O N  COMPUTER PROGRLW= 
A A D I P T I O N  L E V E L  LT A PCI lc iT  FGOH L 
R A D I A T I O N  §OLRCE= COMFUTER PROGRP 
R A C I A T I V E  HEAT TRANSFEE PRCGRAM* 
R A D I O  ASTRORQMY #EASLREYEhTS= ATM 
GAMhPQ PCUNO PER SECORC T A B L E  PRD 
RANGE AND T I M E  C H A R A C T E R I S T f C S  - 
R A k K  OfiDER PROGRAM= 
R A T I O  P N O  W C h I T C f i  PRCIGRAW ( C F Q 1 5 )  
F A T I U  H A T C H I N G  OF H A L F - B R I D G E  U E L  
R E G I C N  S I 3 6 0  CGMPUTER FROGfiAW* YE 
R E C G T ~ O G Q N P L I Z A T I C N  ROCTINE= 
R E Q L E S T  O R I E l k T E O  I N F O R L A T I  CN SELE 
FEQLrIRINC H I G H  ACCLRACY'- CCMPUVER 
RESEARCHI  M U L T I P L E  C Q R f i E L A T  I O N  CC 
R E S 1  5 f O R  C A L I  @ R A T l G N  PffOGR &MI= 
G E S I S T O R S  L V - 0 0 7 ~  COluPLT 
ROOT F A C T O R I N G ) =  
R O T A T I O N S =  E X P C A C I N C  A O IRECTLCIY  
R O U T I N E  ( M A I h V I *  
R O U T I N E  FOR S E L E C T E D  A G I I A R N  CURS 
G D b T I h E =  MAT 
S / 3 6 C  COMPUTER PRCGRAM+ Y E  O O l Q  C 
S/340t RANGE A h C  T I M E  C H A R C C T E R I S  
S A M I S  STRUCTURAL A N A L Y S I S  A N I  % A  
S A M I S  - V 2  M1 STRUCTURAL A t i A L Y 9 I S  

R A C I A L  E O U I L I l 3 R I U M  - C A S E  k0. l*  

hlf C- 10 528 
N F C i - 1 0 7 2 3  
L E I - 1  0255 
MFS-16234 
YFS- 1 4  53 4 
N F O - 1 0 3 7 1  
MFS- 1 3 2 6 9  
LIIR-10376 
WFS- 1 3 2 2 3  
MFS-t  3222 
NPO-10752 
M F S - 1 5 0 6 2  
IPF S- 18 1 4 1 
LA@-10118 
MFS-13252 
M F S - I S C S 1  
MFS-13202 
MSC-15925 
M f  S-13024  
ERC- 1 Q 16 3 
USC-15073 
NFO-10503 
MFS-13221 
M F S - 1 3 Z C 2  
NU C- 10 192 
NUC- 101  92 
M F S - 1 5 0 5  1 
MPO- 1 Cb c 9  
ws c- 159 2 5 
MSC-15054 
A f i C - 1 0 1 6 5  
H F S - 1 3 5 4 3  
F R  C- 1 00 32 
MSC-15013 

USC-39 1 
LE b- 1 c 2 5 5  
YS C- 100 E 9  
M F I- 13024 
M F S - 1  e4 12 
MF S- 1 8 14 0 
NFS- 1502 

AfiC-10 1 € 3  
MSC-362 

NPC1- 1 C 7 , Q  2 
WSC-3t l  

M 9 C - 1 9 0 7 3  
M S C - l S U 5 4  

hPC- 1 0 8 3 9  
L C R - I ~ O ~ O  

I N T E R P R E T I V E  SYSTEM' S A Y I S . S T R U C T L R L L  A N A L Y S I S  AND WILT NFO-10130 



S E V E N  CAY /TWELVE WEEK 
s MECHAh J Z E D  PRGCUCTS 

RAYCPO POUNO PER 
- D E C O D I h G  R C U T I N E  F O R  
OR I E N T  E E I NFOR Y AT I CN 
M A T R I X  I N T O  A h  E U L E R  

C I N A T E S  C F  AN hACA 65 
C Q H S I T E  C O M P I L E R  T A P E  

IWx  C S N  

N A L Y S I S d  GERT - 
S l T H M E T I C  FACKAGE. + 

hFL 
C S I  ECK MlETHOD OENCROa 
E X A C T  NELT CONCUCTION 
F f T H o  L I P E A R  E C U R T f O h  
GENERAL L e A S T  SQUARES 
X I M A T I O N  FOR E Q U A T I O N  
X I M A T I O N  F O R  E Q U A T I O N  
M A C O W L E X  R A O I A T I C l h  
L Y S I S  PRCGRAM ( T A P E ) =  

S I S  NETWiORK ( C A R G S ) *  
A S T  F O U R I E R  TRAhSFClGM 

SHOCK 
T I C N  TEST= H I G H  

A P A R A B O L I C  
L E A S T  

G E N E R A L  L E A S T  
L E A S T  

COMFUTEI; PROGRAM FOR 
CROWAVE THERMAL N O I S E  

M= 

K ( C A E D 5 ) x  SPAN C - 
A P E ) =  SPCN - T E R M I N A L  

HALF-ER? OGE W E L B A 6 L E  
ETIVE SYSTEM=( I A P I S  
RAN I V a  S A M I S  - V 2  M l  
N- F O R T R 4 N  H F U N C T I O N  

A P & C K I G &  C F  F O R T R A N  
fQN OF H L I M I T  IN THE 

W THREE - O I M E h S I O N A L  
0 M A T R I X  I N T E R P R E T I V E  

S T A R  DE TECTQR 
UTER FIL I N G / R E T R I E V A L  
RAN CL V l f R S I a N  F C R  360 
FORTRAN ). V E R S I O N  F O R  
F O R T R A N  H V L R S l O N  FOR 

YE I G H T  CCHTROL 

1: 

SCHEDULE PROGRAM= OS 
SCHEOCL I h G  SY STEW= M 
SECCIhC T A B L E  PROGRAM= 
S E L E C T E O  A G I k A R h  ( U R S I G R A V  1 WESSA 
S E L E C T I O N  PRCGRAM= A REQUE 
SEQUENCE O F  R O T A T I O N S =  E X F A N D I N 6  
S E R I E S  A I R F O I L  FClRTRAN P f i O C f ? I Y =  C 
S E T  MODEL C14-35Cs 
SEVEN O A Y / T L E L V E  WEEK SCHECULE FR 
SHOCK SPECTRUM A N A L Y S I S  FRCGGAMr 
S I W L A T I C N  P G O C R I M  F C R  G E R T  N E T l r C  
S I N G L E  + D Q U E L E  F R E C I S I O N  I N T E R V A  
S I T E  PERFORMANCE PROGRAM= 
S O L t T I O N  OF OIFFERENTIIL E C U A T I O N  
S O L U f f C N S =  I T E R A T I C N  Cl 
S O L V E R  + MATR1)r I N V E R T E R =  I N T E R V A  
SOLVER O F  L I K E A R  & O U A T I O N S =  
S O L U I h G  k I T H  I N I T I A L  € 5 T X M A T E *  I1  
S O C V I h G  W I T h O U T  I N I T I A L  E E f f M A T E =  

S P A N  .. TERlvIlvAL E T E R I L I Z A t I C h  F R C  
SPAN C - S T E R I L I Z A T I O h  P R C C E S S  AN 
S P E C T R A L  ANALYS I$ PROCRAM= 
SPECTRUM A N A L Y S I S  FROCRAM= 
SPEED L INE P R I h T E F .  1 E 1 2 - G .  V O G I F  
9PL INE I K T € R F O L A T I O N  SUE!RCUfINE* 
SQUPRES CURVE F I T  COMFUTEG P R O G R I  

S G U A A E S  & E I C H T E C  Cf3S INE CURVE F I T  
S TAND AR D RE S I  STORS L V -  C 07p 
STECrCAROSa C A C I B R A T I C N  OF 
S T A R  DETECTOR SYSTEM A N A L Y S I S  F R G  
S T A T I S T I C A L  A N A L Y S I S  PROCRLM 7R-6 
S T f R I L f Z A T I O N  PROCESS I h A L Y S I S  NE 
S T E R I L I Z A T I O N  PROCESS A N A L Y S I S  P R  

S T R U C t L R A L  A h A L V S I Z  A N 0  P I L T R I X  I N  
S T R L C T U R A L  A N A L Y S I S  I h D  M A T R I X  I N  
SUePRCCRAM= P O L  
SUf3PROCRANS TO CRAW TWREE - OjWEh 
S U P E F C I R C U L A R  V E L O C I T Y  R E G I C h  S I 2  
S U P E R S O N I C  FLOW T U R B I N E  ELADE OES 
SURFACES’ P L O T 3 0  - A PACgACE OF F 
SYSTEM - V E R S I C h  2. MOO. 1 F O R T R A  

SOU@CE* COWPUTER PROGF4AM.KCP-V.CA 

SQUARES SOLVER CP LINEAR E G u a T t m  

S T R A I N  CAGES= R A T I O  MATCWICiC 

SYSTEM A N A L Y S I S  FROGRAP= 
SYSTEM FCf? H I S T O E I C A L  EVENTS= O A T  
SYSTEM USE= BELLGkS CALCUCATIOIw P 
SYSTEM 3eQa E L A C E D  FREQUENCY PRCG 
SYSTEM 300= ELACEO WkEEL bSSEMf3LY 
SY s TE Y *  

NPO- 1 C75 2 
YFS- 1 6 4 7  

MSC- 1 592 5 
N F C - 1 0 7 S 2  
LEk-10255 
I R C - 1 0 1 6 3  
M F S - 1 3 2 2 3  

N P O - 1 0 7 5 2  
hPt-  10  5 28  
E R C - 1 0 2 0 9  
N P O - I O S C O  
M F S - 1 8 2 7 1  
NFS- 13 12 2 

MdC-342  
NPO-1OSCO 

Y F S - 2  1 C 9  
WSC-412 
M 2 C - 4 1 8  

NUC-1.0 1 4 2  
N P O - 1  C 8 C 4  
NPC- 1080 5 
M F  I-l50€Z? 
NPCI-10528 
M F S -  16346 
NPC-107G6 
MFS-13252 

M f S - 2 1 G 9  
N P O - 1 C 7 3 4  

NFO-10610 
E G C - 1 0 1 6 3  

PFS- 163? 
N P C - 1 0 8 0 5  
NFO-10804 
P F C - 1 0 0 3 2  
LAR-1GOBO 
N P C - l C 8 2 9  

M F 1-2365 
L E W - l Q 4 t 3 2  
MSC- 15 07 3 
LEW-10575 
LEW-10482 
MPO-10839  
BRC-1 Q 163 
WFS- 16 153 
MPS-12641 
M F S - 1 3 0 3 8  
MFS-13 C36 
WFS- 15028 

m sc- i s 2  12 

MFS- 18 r40 



N - O A T 4  U O N @ I f I Q N I N C  S Y S f E M t  OA 

R A N  H V E R S 1 O N  FOR 360 SYSTEM+ P R I N C I P A L  A X I S  C C M F U T A f f Q  
C H A T R X X  I h T E R F R E f l V E  S Y S T E M *  SAMIS STRUCTURAL A N A t Y S I  
0 M A T R I X  I N T E R P R E T I V E  SYSTEM* f A M I S s S T F 4 U C T U R A L  l l N A L Y S I S  
WAPQ PCUhO P E R  SECCNC T A B L E  PROGRAM= 

SS A N A L Y S E S  PRCGRAM ( TAPE)=  SPAN - T E R M I N A L  S T E R I L l Z A T  
h T =  F O U G I E R  T R l l N S F O R L  T E C H N I Q U E  F O R  P R E D I C T I U N  O F  P U L S E  
ED C A V I T V  MASER N O I S E  TEMPERATERE= COU 
NPLEX f 3 a C I E S a  I h C R T I A  TENSOR W P T R I X  AND CENTER C f  C R A V I  
OCRAM ( T 4 P E ) *  S F A N  - T E R M I N A L  S T E R I L I Z A T I O N  PROCESS blr 

D PRODUCTS S C H E D U L I N G  SYSTEM* WPS. M E C H A N I  

C Q W L I T L  C C M P I C E R  T A P E  SET IUICOEL C 1 4 - 3 5 C 3  

1 0 1 2 - G s  V E R I F I C A T I O H  TESTS N Z G H  SPEEC LINE P A I k T E  
THERMAL ANALYZER PliOGRCls= 

I E R A T I O N  OF MICROWAVE THERWAL h Q I S E  STANDARDS= C 
I L P I h G  M A C H I N E S  THREAC C U T T I N G  k I T H  A 3 - A X I S  h /  

N SUBPRGGAAMS TO DRAW T H R E E  - O I W E N S I C N A L  SURFACESS PCC 
N S I O N W  GENERAL T H R U E l  C H A L B E R  CCNTOUR AND T U B E  C 

CRAM s/3co* RAME AND TIME CHARACTERISTICS - ALCNG a ca 

A L I Z E O  A P C I A T l V E  H E A T  T R A N S F E R  PROGRAM= MONTE CCIRLQ CIR 

F A S T  FCIURIER TRANSFORM S F E C l F A L ,  A N C L Y S I  5 PROCR 
ENV I R O N N E h f =  FCiURlER TRANSFORM T B C b N I Q U E  FOG P R E O I C T I C  

AERCOYNAMIC H E A T  TRANSFER PROGRAM= 

I N T E R F A C E  WAS5 TRANSFER= 

TRANSFORM= 
T R A N S I E N T  A N A L Y S I S  GENERATCR= 

CQMFUTBE PROGRAM F O R  T R A N S I E N T  A N A L Y S I S  O f  E L E C T R I C A L  
T CHAMBER CQNTCUR A N 0  T U e E  C I M E N S I O N S =  GENERAL T k R  

S U P E R S O N I C  FLOW T U R B I N E  BLADE C E S I C N =  
N A L Y S I S  CF NON-LINEAR T U R 8 I N E  F L O t M E T E I A  C A L I B R A T I C h  F l A l  
CRMANCE CP A X I P L  FLOW T U R B I k E S ~  COMPC?ER PROGRAM PQR AN 
L G U L A f f k Q  TSOTHERMAL. TUREULGNT JET I r I X I N G  13F TWO GASES 
R B U L E N T  JET M I X I N G  OF TWO CASES= COYPUTEA PRaGRCllo  F E R  C 
LS P A T H  F R O F I L I N G  FOR T W O - A X I S  C I H T I M A T I C  LNO HEAL0 
CR S E L E C T E D  A C I l r A R N  I( URSIGRdFJ) W f S S A C E S t  P G 1 R N - f E C O O I ~  
E A S I O N  FOR 360 SYSTEM bise= B € L L O Y S  C A L C U L A T I C N  PFiQGRLL 
I R F E R E N T I A L  L Q U A f I O N S  USING N D R O S I E C K  LEYHOO OENCRO* SC 
E 9  M I N I W U W  P H A S E  FRaM V A E I A 8 L E  C A I K  C H A R A C T E R I S T I C S *  Cc1 
Ir - CASE Nul 1s A X I A L  V E L O C I T Y  CP A N  I N C Q M P R E S S f f 3 L E  fLb 
IN THE S U P E R C I R C U L A R  V E L O C I T Y  R E G I O N  S/360 COMPLTER PA 

COMPUTER SUBRQCt TINE f VERGE)  ACQECERATES THE Ct INVERCEUC 

A M  ( 7 R - 6 3 8 )  F O R T R A N  H V E R S I O N  FOR S Y f T E M ,  3600 8 L A D E O  ZR 

h PRQGAIW - F O R T R A N  H V E R S I O N  FOR 360 SYSTEM USES BELLaC 
I O N  ( 7 R Q B O ) * P O R T R A h  H V € R S I O N  FOR 360 SYSTEM- P R I N C I I c A L  
h T E R P R E T I V E  SYSqEM - V E R S I O N  2 s  MOOa 1 F O R T R A N  f V =  S A C  

MONTE C I R L C  CZRQCT V I E Y  FACTOR PROGRAM AND GENERILBZ 
F O R T R P h  I V *  S A M I S  - V 2  M l  STRUCTURAL A N A L Y S I S  &NO L A 1  
DSN SEVEN D A Y / T W E L V E  WEEK SCHEOULt? CiRQ6RAMx 

LINE PRIHTEF?. 11512-Cs V E R I F I C A T I O N  TEST= H I G H  SPEE 

CB - ~ R - C S S  FORTRAN w VERSIQN FOR SYSTEM 360* BLaoEo WI 

WFS-I SO49 
MFS- 1647 

MFS- I30 2 5 
L A R - 1 0 0 5 0  
NFU-10130 
M SC- 15 925 
MSC- 15 2 12 
M F U - 1 0 8 0 4  
N F O - l O $ C 3  
NPO- I1 654: 0 
N P 0 - 1 0 8 S 7  

M F S - 1 6 3 4 6  
MFS- 184 10 
NFC- 106 10 
L A  R - l  00 19 
L E # - 1  0482 
MFS- 13867 
HSC- PSOt4 
M F S - 1 6 2 3 4  
M F S - 1 5 0 5  1 

MFS- 167 2 
MF S- 15062 
N F Q - 1 0 5 0 3  
WLP-lUO33 
N P O - 1  CCiJ 1 
MfS- 15002 
I F  5- 1 38 6 7 
L E W - 1 0 5 7 5  
MSC-lC069 
LEW-10471 
LEU-10579 
L E U - 1  0579 
N P O - 1 C 7 7 2  

M F S - 1 2 6 4 1  
WPS-13122 
MF S- I S G I 6  
I F  S- 1 2 2 2  1 

NPO-9 06 14 
M F S - 1 8 3 4 6  
W S -  1 2 0 8 8  
1#F:3-13026 
WFS-1264 1 
M F S - 1 3 0 3 5  
w c -  z 00 2 9  
M P S - 1 5 0 5 1  
NPO-10839 
NPO- 1073 2 

~ l ~ a - i o a o 4  

NPC- 10792 

msc-ciot3 



LEAST SQUARES 
TCHING Q1F HALF-BRICGE 
c)R SYSTEM 360* ELACEO 

t7ROU!5)+ BLAOEO 
FOR EQUATIQPI S O L V I N G  

360 COMPUTER PRaCRILM* 
COMPUTER PROGRAMS Y E  

TEEM V P R S I O R  0s MOD: 
O U I l f 8 R X U M  - CASE NO4 
H SPEEC LINE P R I N T E R I  
T I V E  SYSTEM - V E R S I O N  
THREAO CUTTING W I T H  A 
FORTRAN H VeRSIOW FOR 
FORTRAN ).. VERSlON FCR 
)I V E R S I C N  FOR SYSTEM 
H V E R S I Q N  FOR 9Y3TEM 

OORDINAT€S Qlr A N  NACA 
U I N I M U M  EMBALANCE - 

I C A L  ANALVSfS  PAQGRAM 
C PREQU&&CY PRCQRAM 4 
R MINIMWW IMaALANCE 6! 
4~ A x x s  t a M P w i t x o k  

WEIGHT C,ONfROL SYSTEM* 

WELOABLE S T R A I N  QAOESS R A T I O  
W E € t  ASSEMBLY FOR U I h l M U M  I W B A L I  
YWEEL ASSEMBLY FGR MZNIWUW I P l l l L A  
I I T H Q U T  I N I T I A L  E S T I M A t E S  I T E R k a I  
Y E  0019 OETERMINATlON OC H L I M I T  
0019 O!?TERMINATfON O F  H LIMIT IN 
1 PBRTRAN I V a  S A W I S  - V 2  M l  SfROlC 
I* A X I A L  V E C O C l f Y  EIF AM It4COMBRtS 
1 6 1 1 - 6 d  V C R I F I C A T I o N  TESTS H 
P o  MOO4 1 F Q R f k A W  I V S  S A W 1 9  .. Y 2  
3 - A % f S  N/C M l C L I N C  MACHINE= 
360 SYSTEM USeo BELLQWS C A L C U I L I T I  
360 dYETEM* P R I N C f Q A L  A X I S  CCMRU? 
360s G L A C E 0  FRLQCENCY PRCGRAM C7A 
360* BLAOEO YWEEt  ASSEMBLY FQR S I  
65 S E R I E S  A I A F C I f L  FORTRAN PRO6l lAM 
7R-058 FrORTRAN H ViERSlClN FOR $ Y O 7  
7R-601S STAT1 
7R-6381 FORTRAN 44 VBRSfQN FOR 9YS 
fROO§)*BCAOEO W 4 t t  ABBEWetY 
fR080)*OFQRTRAN H VERSIQN FCR 160 

UCICHTCQ COSIME CURVE F I T =  
H f  S -13028  
NPQ-1 Cf24  
F R C - 1 4 0 9  2 
LIf s- i 30 2 Q 
MPS-12841 

MSC-418 
MSC- 15 Q73 
YS C- 25075 
UCC-10 a3 9 
MFS-132PI 
WF S- 1 6 3 4 6  

l ;AR-10017 
MFS-1264 1 
NF S- 13 0 OS 
MFS- 130 38 
MFS-13026 
M F S - 1 3 2 2 3  
MFS-13038 
MFS- 1 6 2 2  

HFS-1303 a 
H f S - 1 2 9 4 1  

NPC- 3 08 39 

UF s- i 3 a 2s 





KEYWCRO €NOEX 

A C C E L E R A T I O N  MSC-15054 ,  N F Q - 1 0 5 0 3  
AD APT I VE- C RE EP 1 N 0 
A D I A B A T I C  HFS-$6234 
A E RQ-PE AT f NG 
A E R O D Y N A M I C  L A R + l O J 7 6 s  M S C - 1 5 0 7 3  
A L R O D Y N A M I C S  VRS- 1 6 2 3 4 1  WLFJ-10032 
A E  AQSPACE HSC- t S 0 5 4  s )r SCd 15G71' 
Ai. ROTHERMODYNAMIGS MFS- 16231 
AFTEAeURNER M F S - 1 3 2 0 2  
A G I U A R N  N P O - 1 0 1 9 2  
A I R C R A F T  lFS-1322Ji  Y C R - 1 0 0 3 4  
A I R F O X L  WFS-132229 M P S - 1 3 2 2 2  
A L T K E N  OS-F ORMUL A 
ALEERT-WELTQN NUC-10  192 
A L G E B R A  M F S - 2 l t f  
A L L E N - P O L Y N C M I A L  M F S d 2 3 6 7  
A L T E R N A T I N G - C U R R B N T  WF9- 14z534+ IYFS- 15001 
A L T I T U D E - R A T E  WSC- 1 5 0 7 1  
A P P R O X I M A T E  NSC-412s M S C - 4 1 8  
A P B I T R A R Y - M A T R I X  MFS*1328?.  U P S - 2 3 6 6  
AFZC MFS- 11222 
ARC-LAMP NPO-10608 
AQEA MPS- 13223; M P S - 2 3 6 5  
A 2  f THMET IC 
A S S E H E L Y  M F S - 1 3 2 6 2  
A S T E R Q I O  N P Q - l Q 7 7 1  
A S  YM P T O Y I  C-SER I E9 
A r MOSP HER I C  
A l T E N U A T I a N  N P O - 1 0 6 0 S I  N U Q - 1 0 1 9 2  
AUTOMATE NPO- 10 3 3 0  N10-10839 
AUT CMATEO NFS- I3259 
AUTOMATEO-SYSTEM NPQ-1077C2 
A X I A L - F L O W  LEW+lO4?1 ,  UPS-13222. WFS-13223 
A X  I AL-VELOC 1 TY 
A X I S  M R S - 1 3 0 2 5  
A X 1  S Y M M E T R I C  M f f S - 1 3 2 0 2  
A Z  I N U f H  WLP-10034 
BAIRSTQW M F S - 1 3 0 2  
B A L A N C E  M F S - 1 3 0 2 6  
BELLOWS M F S - 1 2 6 4 1  
BESTEL M F 5 - 2 3 6 9  
B i L A T E R A L  N P O - 1 0 0 3 1  
BLACK-1300Y Y F S d  15051 

ARC- IO 1 68 

M RS- 1 62 34i 

ARC- 10 2 2 2  

NPO-10  900 

MP 5 4 2 3 6 1  
N F O - 1 0 6 0  0 

MF S- 1 3 P 2 1 

%AO& LEU-104714 L E l - l O C S t S r  M P I - 1 2 9 4 1 9  W P S - 1 3 0 2 d e  Y F S - 1 3 0 3 8 .  

B G D Y - E L E V A T I O N  Y L P - l O Q 3 4  
NFS-13221. MFS- 13223 



BOUNDARY I A R - 1 0 1 1 8  
BCIUNDARY-LAYER MFS-16134 
EYAWCH ERC-10209 
f3lt OGET MFS- 18 14 I 
C A L I B R A T I O t 4  MP3-142S91 MfS-13892r MFtS-18412r MIC-ICd49r MEC-159291 
CAMBER L A G - 1 0 3 7 6 .  MF§-13223 
(CAPACITOR MPS- L8410 
CAPSULE NPQ- 10804 64PbflO80S 
CAAO MFS- 13540 
CARTESIAN-CQOROf lATES MPS-1302$  
CENTER--QF--GfGAV I T Y  hlPU*t 082 7 
CHANNEL MFS- 16347 
CWARACTERISTIC LAR-lQlIB 
CH ARACTERl S f  I C s  LEW- l t S 7  5 
CHEEYSHEV MSC-3343 
C H I  -SGUARE-T€ST M FS-13024 
Cl-fSJLESKf NFU-10839 
CHROWQLCIGI CAL MFS-16 ltdb 
C I rUT1 MAT IC 
C i A C U I t  MFS-t.QS34a MP9415QOlr M F S e l f 0 9 2 s  kPO-1003t 
C f RCU IT- A N  ALY 5 1 S 
CXRCULAA M F S - 1 3 2 2 2  
C O A X I A L - S T R E A M  LEY- 1Qt79 
c a m  M S C - ~ S Z I Z  
CSILLECTCIR NPO-YO608 
CQMPARISCIN MFS11502i?8 
COMPLEX-BODY hP0- 10817 
CCMFLEX-MATA f X MFS-13287 
CQ#PRESSf@L%-fLOW L A R * l C J O 6  
CQMPUTER MFS-13540r brPS-ll543, lrFS-1504Pl MFS-16155s MPB-144fr  

NPC3-r 1077 2 

WPS- 15 a B 1 

WFS-18271. WLP-1003JCr k L R - 1 0 0 3 3  
C C N C f N S A f  IO& MPS-1672 
CQNOUCTGR MPS- L84 10 

CONKCAL CLR-€O118 
c a w  ~~s-iu234 

CCNTINUOUS-PATH N P B - I O ~ ~ ~  
c a N m w  MP s- 13661 
C Q N T R G t  M C S - L 9 0 2 8 a  WPb-164fs  Y f S - I 8  $41 UPQ-10772 
CONTRCL-SY SBEM #FS- 1Pd 4 C  
CCNVERGENCE H%d-J@!lr kPa*lQ6 14 
CONVERSION AR€+aOl(b3r MFS*132e2. WF$--13$48 @LP-ldOJJ 

COUROINATES CCU- la4cl t r  MF34131235 
C C R S e L A f f Q N  A R Q * l O l O I r  C f S - 1 3 4 2 4  
COSINE-YATRIX CIRC-LO $e3 
CURREhT E f C - 1 0 1 6 3  
C U R V f - F f f  NFS-338SiOe h f f Q 4 1 0 7 2 4  
CYLINCER CPS- lbP34  
DATA MFS-150491 UP* 1 C Z 7 h  NPO-10723 
0 AT A- A Ul l  Y S f S 

C C I ~ R O  I  ATE-SY PEW WLP- a 0 ~ 3 3  

WRS- f 35 4 3 



RATE M F S - 1 6 1 5 5  
DAVIDON*S-METWOO ARC- 10168 
DEBUG WLP-10030 
OECODt NG N P O - 1 0 7 9 2  
RECOMMUTATE M F l - 1 6 3 4 7  
DEEP-SP ICE-NeT WORK 
DELTA-CAUGB M F S - 1 3 6 9 2  
D E S I G N - P O I N T  LEW-lO47L 
DETECTOR-PO INT NUC-10 192 
Of AGONALIZE MFS-23643 
D EFFERENT I AC-BQUAT I O N  
DS FFERENTIAL-EQUAf I GNS 
DIFFUSE M F S - 1 5 0 5 1  
DIG-IITAL MFS-19062 
D X G I T A L - P I L T E R  H F S - 1 5 0 4 9  
D I O O €  N F S - 1 5 0 0 1  
DLRECT-CURRENT M F S - l $ O O l d  N P f r l C J Q 3 1  
Df RECT ION-CQSINE ARC- 10163 
D E S K  MFS-1294111 M F S - 1 3 0 2 6  
DDSE-RATE NUC- E 0 192 
DUU BLE< I R C U L  AR M P S - € 3 2 1 2  
DCPAC MSC-lSOS4jr WLP- 14032 
DRAG-COEPFXC EENT YCP-I00 92 
D2AW LhW-10482 
OR I LLI NG HPO- 1077 2 
DRY -HE AT NPO-1086 4. W O -  E 000 5 
QUCT MFS- 18641 
D Y N A M I C S  M F S - f 3 0 2 4  
ECLXPTIC-PLANE NPO-1073’1 
E F E E C T t V l t Y  MFS-1 S O 2 1  
EPGENVACUE M F S - 1 3 2 8 7 .  MFB-13289.  MFS-2366d MFS-2366 
EIGENVECTOR M F S - 1 9 2 8 7 d  M F S - 1 3 2 8 9 .  MPS-2346. MFt-2368 

HPC- A Q? a2 

ARC-1 0 228e 
MFS- 13322 

#PG- 1 078 Q 

E L E C T R I C A L  PRC- 10032 
ELECTR I C f T V  M F 9 - 1 4 5 3 4 a  MPS-1 3043 
ELECTRQNfCS ERC-POPOO& M F 9 - 1 4 5 3 4 r  M F S - 1 5 0 0 1  a MFS-lS56024 MFS-15045s 

E L L l P T f C  hPO-18608 
E N G I N E  M F S - 1 8 2 7 1  
EN6 ZNEEAI NG-MECVAN I CS 
ENTRY Y S C - 1 5 0 7 3  
E O U A T f O N  CSC-418 
EOPi XD 1 ST ANT-OAT A 
EQUIPMENT M S C - l S P l Z  
ERROR N P O - 1 0 7 2 4  
E S T I M A T E  LSC-4f2  
EuLER MPS-1322L 
EULER-SEQUENCE ARC- 1 0 1 6 3  
E V A P O R A f 1 O N  MFS- l 8 f 2  
EXPERIM&NfAt -OATA NPO- 10724 
E % P O N E N 7 I A L - A f T E # U A T I ~ ~  N U C - 1 0 1 9 2  

NPQ- 1 00 3 1 

M P S-La026 

NPO& 187 2 3 



FRCILXTY-ALLOCATBON N P O - 1 0 7 5  2 

FILE MFS-15028 
FILING H F I - 1 6 1 5 %  
FILTER N P C - 1 0 7 2 3  
Ff CTER INC &PO-10528 
FIXED-FDRMAT LElW-102SS 
FLIGHT MF9-15062. MSC-13Ot4. N P C - 1 0 7 5 2 b  WLP-10034 

FLOWCPART YLP-I  0030 
ftOWWETER M F S - 1 3 2 5 9 +  k S C - 1 0 0 C 9 e  MSC- LS9PZ 
F C O W R P f f  lu FS-13692 
FLU10 M F S 0 1 3 2 2 1 r  MFZ-13259 
FLU iO-MECHAF I CS MFS- 12 9 4  l r  C F4-16234 
FLUX V F s - l J 2 0 2 ~  NUC-IC 1 9 2  
FOCUS N P Q - I O d O l  
F O R C I N G - F U N C T  IOh: M f S - I  5002  
FOURIER+TRALSFCRM N F S -  15062s NPO-10503+ F C C - 1 0 7 2 3  
F REQUE h C Y  @ FS- 1 

FACTOR MFS- 15oa 

FLOW t ~ w - 1 0 ~ 7 5 .  M F S - I ~ ~ W  0 ~ s - 1 6 7 2 .  M S C - ~ C Q ~ Q  

M F S- 130 3 8. 4 E e NF S- I 8  S? 1 
FgEOUEh€Y-OUMA f h  RPC- IO503 
FRE CUENCY-RESPC PICE 
FGUSTLlJ PFS- le234 
C-PCTW M S C - 1 5 0 5 4  
GAGE F R C - $ 0 0 3 2  
GBCE- INCREWEht  M F S - 1 2 2 B 9  
G A I E i  WFS-1564td NFG-1CSSC 
G#WNC-PLhCf!CN M S C - I % C  
GE P b P-RAY 
G I l S  L E U - 1 C t f S  
&PUCE-F ICTCF YPS- 1 3 L Z i  
G A L ~ S  H F C - I W Z S ~  
Gauss1 I h - C t i C C k A f & R e  l.11 F - a Q t f C  
GENEGATE @ S C - l $ P l i  
C L C C E h t R f C  L L F + l O O 3 4  
C E C C E T  IC k L F - $ 0 0 3 1  
GEOOET IC-FA6AWEtLR 1l.'~~10022 
CECNEVF1C & F S - a 8 Q f  1 
CEOIi iETfiY bE#- 10471 
C E O O H Y S I C A L  NCO"lC75L 
G l O E A L - E t C C I  sPC-ICft? 
G IVENS-kOLSEkCLCER H T &  4 O 8 3 2  
C h A O E P P  bPS-  l f Q 2  
CRAPk h t C -  1 0 7 2 4  
GRb k f 1 Y 
C R E E l i l f f l O f  BPS~11S87, LFS+226CE 
G G I G  L E Y - l C 4 8 2  
Cb l C I h C E  P9C-19071 
H I C F - E R  il EGlZ 
XrRCWASE LFS-1647 
HEAT ) r P S - l S C B l  

NFC -1  0 7 2 3 

N L C -  t a  i s 2  

M SC - 1 2 0 8 4  C 9 C -3 1 4  72  5 b 6 C- 1 C 8  P 7 

fkC- I C  63 2 



H E A T - G E N t R A t f C N  M F S - l d 4 1 0  
H t  AT-TFANSFER L E W - l a t f B r  #Fa-131023 W P S - l ? ! G d l r  F lFd - l tP34r  M P b - l I 4 1 4 *  

h E A T I h G - R A T E  H U C - l O l q i i  
H I S T O G R A M  E R C - 1 0 2 C 9 .  C ls S-150 6 1  
H I S T O R I C A L - E V E h T S  P P 3 - 1  C l i b  

HYDROPLANE N F S 4 1 3 2 2 2  
WYS'TER ET f C-0 AMP I N 6  
I O E N T I T Y - F U k C T I  CN M S C * 4 1 1  
I M B A L A N C E  M f S - I 2 9 4 l s  R F S - 1 3 C 2 6  
I M P A C T - V E L O C I T Y  MSC- le094 

I N C R E M E N T A L - P L O T J L U  L t W - l O l e 2  
I N E R T  X A  N F O - 1 0 8 2 1  
I lJFORNAf l ON LEU- 1 B2Bk e lu(F3-16196e NPO- 1072 3 
I M S T R U W E N T A T I Q N  E R C - 1 6 1 6 3  
I NT ERFACEE 
I NTERPOLAT'E MPS-1322 li M F f -  1 BO 4 9  
I H T E R P O L A T  X GN MSC-4 1 1 C m5c-4 12 w5c-4 18 NPO-10786 
IW"I 'Rf?R4!TIVE L I R - l Q O ? S O d  N P Q - l G l 3 0 r ,  N P Q - 1 0 6 3 S  
I N T E R R U P T  M F J - W % 3 4 7  
I NTERVAL-M AT A XX 
I N VE NT QRY M F S - t 8  14 1 
XfYVtRS' ION M S C - 3 6 2  
I N V E R T  NPO-10500 
lrVV I S C  I O  MF S- 16234 
I S E N T R O P I C  L E Y - 1 0 5 7 5  
I S O L A T Q R  N P O - l O f j 9 Q  

1 T E R A T I O N  WSC1342r MSe-362+ M S C - 4 1 2 r  N S C 1 4 1 8 r  N P O - 1 0 6 1 4  
J E T  L A R - l 0 1 1 8 *  L E W - I O d Y Q  
LAl9QRATORY MPS-18 141 
L A G  M F S - 1 5 0 4 5  
L A G R A N G E - P M Y N O M  IeAL MSCL- 160 69 
L A M P  N P O - 1 0 6 0 8  
LANGUAGE ISC-  15212 
L E A O I N G  L A R - 1 0 3 7 6  
L E  AST-SQUARE NPO- 10724 
LEAST-SQUARES MFS-132212) biFS-ala9e N P O - 1 0 4 0 9  
LX BRARY MPS-236? 
L I F T - C O B F P I C  I E N T  WFS- 13123 
L I F T  I NC M S C - 1 5 0  73 
L I  N E - P R I N T E R  WPS- 1 6 3 4 6  
L I N E A R - A N A L Y S I S  MFS-2f09d  WBS-2111* MSC-3ellr HSC-362.  N P Q - l O S 0 0 e  

M S C - 3 4 2  

wof iat=aIL ~ ~ ~ - 1 3 2 2 2  

N kC-105O3 

I NCQMPRESSIBLE M F S - ~ ~ O P L  

MFS- S67 2 

NPO- 1 CS 00 

I SOTHERMAL t E W - l O 5 7 9  

NPO- 10724 
t INEAR-CI RCU I T  
LI NEAR-WE1 GRT ING-OPERATOR 
L I QUI 0-VAPOR 
LOAD PRC-10032 

MFS- 145 34 
NPO- 1 0 7 2 3  

HPS- ti572 



L CiA 0-F ACTOR 
LOCAT I ON MPS- 23262 

LOGAR I THWI C NQQ-10804  1 N P O - 1 6 8 0 9  
MnCH-NUMBER L A R - 1 0 3 1 8 4  WFS-16234 

MACH IF f CAT I CN ARC- 1 0 168 
M&NAChWCNT-ANALYS I5 #B3-1%02& MFS- 181 41 
M A N I P U L A T E  MFS-2389 
MANTLE MFS- 13202 
MASER N P O - 1 0 5 9 0  
MASS-TRANSFER MFS-126541* MFr9-12941e MfC8-13259* M P O c 1 6 7 Z  
MATHEMATICS A R e - l O 1 6 J I  M f 9 - 1 3 1 2 2 e  blP%-13287* M P S - 1 3 2 8 9 0  MFS-lS024 

MS Q- 1 50s 4 1 WSC- 15 0 '7 3 

LOCATOR ~ ~ s - i e 1 - 4 1  

MACHINE NPa- 10772 

M F S - t S 0 6 2 e  MF9--i I€09s MFS--911te MfS-23461 MFS12368r 
MFS-2369J M S C 4 3 3 e e  MS4-351 MSG-SBPs M S C 4 1 1 0  MSc*412, 
MSQ-CtBr NP0*10506e N P O ~ l O B 0 3 *  H P Q - 1 0 f 2 4 r  NPCb 10786 

MA T R  I X ARC- 10 i f f  31 L AR+ 1 8 OS0 s MF S o l  32 t)? e UP" 8-1 92 89 1 YPS- 1 1 5 

MFS-2109r  MFSe2366. MFS-2368r MFS-2369. MSC-Jdl e MSC-362r 
I J P O ~ l O 1 3 0 e  N P Q * t 0 5 0 0 s  NPO-lOBa'te  NPO-I0839 

MEAN L A R - 1 0 3 7 6 S  M F S - 1 6 3 2  
MEASUREMENr FffQ-1 G O 3 2  
MECHANICS FRC-10032r MPJ5412641r  M F S - 1 9 9 4 1 4  MfS- 13026. MFb-13259s 

M F S - t B O S l s  W R S 4 1 6 2 3 4 e  H ~ l * 1 6 7 2 *  M 9 Q ~ l 0 0 6 9 *  W3C-342 
METEOROBO N b O - l ; O f f l  

MI CROFILW-RECOR!DBR L t W - ,  10482 
M I  CRBYAVE NPO- 806 10 
HILLZNG LAR-100€7e NPQ-410722 
HNE-MOW I C 
MODULE L A R * l 0 0 9 0 e  N P W s 0 1 3 0 .  NPE3-110839 

MOMENT-OF-EHERTfA M f 9 4 1 3 0 2 6  
M O N l T a R  H P S - 1 3 5 4 3 s  WFS-36347 
MONTE-CARLO MFS-1500  1 4  M P S ~ l t o Q S  1 
WLT HQPP C A R - 1 0 3 7 8  
MULT I RLE-CORR ELSAT 2 OM 
MULT ISPcl(gL L E W + l O S t l  
MULTIVARIABLE 4RC-10 1 4 6  
NETWORK E R C - 1 0 2 0 9 e  lk19410118. #IDf*l4S34e &P§-I@41Or bJPO-lCO31 
N E U T W  N-o A r T f N U A f  f Off 
t&EUTRON.rSPIXTRA NUC- 1 G  192 
NODE g R C - l 0 2 0 9 +  MFS-141341 M f S - 1 6 4 1 0  
NaI SE-TEWPERATURP NPQ~lOSicPGe tY(J0~10609r h P Q - 1 0 6 1 0  
NON -L I HEAR 
N O N - L I N E A R ~ t ! Q U A f l O N  A d G - E O l 6 8 s  EtSC- 16669s bil%C041f* MSCoSIBr  

NQN-StNGIJCAR*WAfRI X MSC-362 
NON5 I L A T E R  A L  NRO-80031 
NOROSIEEK MFS-13123r 

M ~ C R O B  I AL N P O - E O B O ~ .  Y Ao-rtoaas 

WSC-1 S a l  a 

NaMENi MFS- 13026. NPI+ &O a21 

I FS+ 130 24 

#W b- 10 k 9  2 

ARC* 10 222 

M E G - l l b r  htPC1-tOQ3Eq NPC+1@614 

NOZZLE L A R * t O l E 8 e  LflW+lO%l?Ss MfS-33a02  



NUCLEAR*SCtPNCE NUC-1C 192 
NUMERICAL NPO-1072Oe NRO-10772 
NUMERICAL-CONTROU L A R + l O Q l f  
OCCLUSZON MFS- Sa202 
OCTAL-SOURCL MfQS-1334Q 
OFF-Lf NE L & W - l 0 4 8 2 i  Ma$-18271 
OHM MfS-18412 
ON-LINE LEU-101824 M I S - @ 1 3 t 6 4 3 r  MFS-14346  

O P T I C S  ERC-10163  
O P T I M I Z E  ARC-181-68 
QHBITAL WSC-1.8073 
ORIFLCE MFS-13692 
ORTNQGQNAL MSC=G51 
ORTHOMAT M F S - 1 3 8 6 1  
OSCfLLATQR NPO6 1052(9 
OVERSHCJOT-80UNOARY MSC- l l Q 7 B  
P APER-TAPE MPSdl354 0 
PARABQLIC NPQ-E0?84 
PASSBAND &PG-~O3'23 
P A S 3 1  VE-NETWORK MFS-158464 NPO-1093 1 
PERFECT-&AS LEY-1 0257s 
PHASE MPS- l f5045 

P lTCH L A A * l O O l P  
P i V O T  MFS-2368 
PLANETARY-QUARANTINE NRO+aOGO4e NPO*1QBOd 
PLANFQ f4M-K I AK L A R - 1 0 3 7 6  
PLOT LEW-10482 
PLOTTER LEW-10482 

PLUME MFS-13202 
P O I N T  NPO-10772 
POLYGON MPS-2365 

POUND-PEA-SECONC MSC*lS92S 
PRECIS 10M M f  S-LQ4 12 
PREPROCESSOR NPO-16831  

PRI N C I  P t E - A X I S  MFs-'la@gs 
P R I N T E R  MPS- 16346 
P R O B A B I L I T Y  NPO-1077 I 
PROCESSOR WFS-lJa62 
PROOUCT NPO- 10627 

PROPELLAMY MSCdlS92S 
PRORELLRMT-fLO W M f  S- ldPl7t 
PROBELLAPJT-Y I WTURe MRS-3 3S43 
PULSE MFS-13299r NPO-IOSQI 
PUMP #lFS-la94ld UPS-133826 

onE-waY w s - i  3297 

P H Y S I C S  MsC-lS61S41 tC%-*;ldO?l~ wLP*100326 *k.,pbl@Oah 

P L Q T T I N G  MFS-1647. WLCP410030 

P O L Y N Q M I A L  MFSdlSQP 

PRESSURE MFS-1264 1. MbdF-18234. MFb-  18271 

PROOUC ZON ~ ~ 5 4 1 5 0 2 2 !  



PUNCH-'TAPE MsC'15 21 2 
Q U A L I T Y  UP 53-1 3028 
R 110 I AL-EW S L IBR I W  M F S - 1 3 2 2 1  
i i A D I A T I t 3 N  M F S - f i 5 8 5 t s  NfJC480192 
RADf Af SVE-TRANSFER HFFS-1SGSl 
RAD PO-ASTRONOMY NPO- 18609 
RANOOM-POINT ARC- 10168 
R ANDOM-RAY ARC4 10 168 
RnNGE MSC- 1 S O S I  
RANK A R C - 1 0 1 6 5  
RANK-ORDER A R C 4 1 0 1 6 5  
R E A L - G A S  MFS-13202 
R 6 A L - M A T R I X  MP9-1326911  WFS-2366 
RFRLJCTION M P S - k l B P f l  
R E F t E C T b V  I T Y  
REORTHOGONAL fZAffcC)N MSQ-JI1 
REPQAT-GENERATOR N P O * I O  7552 
REQUEST t E M - 1 0 2 5 5  

R E S 1  STANCE-RAT IQ PRC-10032 
R r . S I S T O R  P R C - 1 0 0 3 2 c  M F S - 1 8 1 4 0 ~  # F S - 1 8 4 1 %  
R E T R I E V A L  L E W - 1 0 2 S S .  lvCS-116158. M P O - 1 0 7 2 3  
ROCKET-PLUME M P S - 1 3 2 0 2  
ROOT M F S - 1 5 0 2  
R O T A R Y - W I N G  HFS-13223 
RISTATION LEW-10482i FPS- 13038, N P Q - 1 0 8 2 7  
R O T  AT I O N S  A R C - 1 0 1  63 
581MIS L A R - 1 0 0 5 0 .  NPO-10130e #PO-10839 
SCHEDULE h P Q - 1 0 7 5 2  
SCHEDULSNG M F S - i l 6 4 7  
S E A R C H  A R C - l O 1 6 8 r  LEW-1025% 
S E L E C T I O N  LEU-10255 
SEQUENCE PRC- 1QLf53 
SHELLS L A R - 1 0 0 8 0  
S H f E L O  N R O - 1 0 7 l l r  NU<-fO192 
S H I E L D  ING-MASS NPO- 3 877 1 
SHIFT NFS-15015 
SHOCK-SPECTRUM NPO-105 28 
S I G N A L - O B T E C T  I O N  #PO410723 
S t  M U L A T E  N P O - 1 8 0 3 1  
SI N U L A T I O N  E R C - 1 0 2 0 9  
SI TE MFS- 1827 1 
S M O O T H I H G  N P O - 1 0 7 2 3  
SOFTWARE L A R - 1 0 0 1 7 4  M@9-11S40. MfS-JBS113. WQ-15t319 s MFS-161SSs 

S O L A R  N P O - 1 0 7 9 2  
SQLAR-CORONI NRO- 1479s 
S O L  AR- FCAR% 
SOURCE-LANGUAGE M S C - t t ? l P  
SPACECRAPT bJPCJ+lO8031 NP0110782. N P O - l O l l l  

M@S- lSQ5 1 

RESISTANCE M F S ~ ~  a 140 

I f S - 1 6 4 7 r  M f % i : 1 4 1 7 1 r  U L P * l Q 0 3 a .  Y L P - 1 0 0 3 3  

NPQ- 1 a t 9  2 



S P A N  L A R - 1 0 3 7 6  

S P E C  I F  I C - H E A T  LEV-).  053s 
S P E C I F I C A T I O N  M F S - l S Q i i B  
S P E C T R A L - A N A L Y S I S  PlFS113062 
S P E C T R U M - A N A L Y S I S  NPQd 10528 
S P E C U L A R  M F S - 1 5 0 5 1  
SPLINE NPO-107436 
S P O O L  LEW-10471 
SPRXNG-RATE M F S - 1 2 6 4 1  
SQUARE-ROOT MFS-13692 
S T A N 0  ARO-O E V  I A T I O N  MFS- 1632 
STANDARD-RES ISTOR M F S - 1 8 4 1 2  
S T A R - D E T E C T C R  B R C - 1 0  163 
S T A T I S T I C S  A R C + 1 0 1 6 5 *  WFS-13252s M F S - 1 3 2 9 7 0  M F S - l S 0 0 1 ,  M F S - 1 6 3 2 r  

S T A T O R - B L A D E  L E W - 1 0 5 7 E  
S T E A D Y - S T A T E  MPS-ESOO2d NPO-10031  J- NPO- 10a04P NPO-LOBOS 
S T E E P E S T - D E S C E N T  ARC- I O 1 6 8  
S T E L L A R - O A T A  ERC- 10 161 
S T E R I L I Z A T I O N  N P Q - 1 0 8 0 4 .  NPU-1 OBOE 
S T I F F E N I N G  M F S - 1 3 0 3 8  
S T X F F N E S S  M F S - 2 1 1 1  
STOCK-RES1 STOR MFS- 18412 
STORAGE MFS-13262.  M P I - i l t j f d 6 .  N F O - 1 0 7 2 3  
S T R A I N  F R C - 1 0 0 3 2  
S T R E A M L I N E  LEW-10471 
STRESS M F E - 1 2 6 4 1  
S T R U C T U R A L  F R C - 1 0 0 3 2  
S T R W C T U R A L - A N A L Y S I S  LPR-10090. NP0-101300 NPO-10839 
S T R U C T U R E S  L A R * l O O S O i  MFS-2lllc N P O - 1 0 1 3 O J  N P Q - 1 0 8 3 9  
S U B S O N I C  L A R - 1 0 3 7 6  
SUNSPOT MPO-1 O f 9 2  
SUPERCIRCULAR-VRCOC STY W S C - 1 5 0 7 3  
S U P E R S O N 1  C LEW-1 O S 7 5  
S U R V I V A L - M O O E L  N P Q - l G 8 0 4 J  NPO-1  QBQS 
S Y M E Q L I C - C O D E  HFS-13262 
S Y M M E T R I C - W A T R I  X MFS’13289. M F S - 2 3 6 6  
S Y S T E M S  A R C - 1 0 1 6 8  
T i 4 B L E  M S C - 1 5 9 2 8  
T A P E  M F S - 1 3 5 4 0 i  M F S - 1 8 3 4 7  
T A Y L O R  M F S - 2 3 6 1 s  N P O ~ 1 0 6 0 9  
TELEMiETRY M F S - 1 5 0 4 9 s  F F S - 1 5 0 0 2  
T E M P E R A T U R E  M F S i - 1 8 1 4 Q I  ME3-L18271.  MPS-18410 .  WSC-342 

SPEARMAN-RHC A R C - I O ~ ~ ~  

MFS-2109r H R Q ~ 1 0 7 2 4  

TENSQR NPU-10827 
~t RHINAL h ~ 0 - 1 0 8 0 4 ~  ~ ~ 0 - 1 ~ 8 0 5  
TLST WFS-13024.1 M F S - l e 2 7 l r  M S C - 1 5 2 1 2  
T H E R M A L  F P C - l Q 6 3 2 *  NP0-10804. N#’0-10805 
T H E R M A L - A N A L Y S  IS MSCi.342 
THERMAL-NO I S E  MPO-10610  



THERMCOYNAMICS MFS- 16134 
T H R E A O - C U T T I N G  L A R - l O Q 1 7  

T HRESHOLD-3 AGO8 ! 
THRUST-CHAMBER MFS- 13867 
T I M E  M S C * l 5 0 5 4  
r I WE-BASE MIPS-&SO49 
T I  WE-DOMAIN-RESPONSE W A S * l S O O 2  
T O P O L Q G I C A L - O E S C R t P T I O ~  WR3- 1500 li MPS-18002 
TCRSf ON N P O - 1 6 9 0 3  
T R AJECTORY 
T R A J E C T Q R Y - S Y N T F E S I  S MSC--342 
T R A N S C E N D E ~ T A L - E Q U A T I  CJN #PO- 106 14 
TRANSFER-FUNCT I E# M E S ~ l S O 4 S  
T WANSFORM WLP-10093 
T R A N S I E N T  M FS-184 10. k R O * S 0 0 9 1  NPQ- 1030 3 C NPO- 1015 28 
T R A N S I E N T - A N A L Y S B S  M F S i l  SO02 
T R & N S I S T O R  M F 5 - 1 5 0 0 1  

T Q A N S L A f r  ON N P O - 1 0 6 2 7  
T H  I ANGULAR I ZED 
TUBE WFS-13867 
T U R B I N E  LEW-10471 s C E f - 1 0 5 7 5 .  M F S - 1 2 9 4 l r  MFS-13024r MFS-13038 

T U R E U L E N T  LEW-10579 
T U R B U L E N T - F L A T P L A T E  HPS-16234 
U N I T - R E C O R D S  M F S - 1 5 0 2 e  
UNMANNED N P O - 1 0 7 5 2  
U'PS I G R A M  N P O - 1 0 7 9 2  
U r f L f  Z A T I d N - F O R E C A S T  N P O - 1 0 7 5 2  
V AR I ANCE IVFS- 13297. NPO- 8 0 7 2  4 
VECTOR MFS-2109s  YFS-DJ69e N P O - 1 0 5 0 0  
VEHICLE M f S - 1 5 0 2 8 .  MF§-16234 .  M S C - 1 9 0 7 3 .  YLP-10032 
VEL OC I TY L AR- 10 1 18 s M 3 C - l S O 5 4 s  w5c-1 SO 73 

THREE-o IMEWSI ONAC  LE^- 10482 
MFSd 4 3 209 s MF S-2366 

H SC- 1 SO 73 C WCP- 1 Q 08 4 

TP;~ANSCATE MPS-i 3262. csc- m a 1  2 

MFS- 2 368 

M sc-10069 

V ER I F  I C A T  !Oh 
V % B R A T  ION-ANALY S I S  
V I S C O U S  M F S - 1 6 2 3 4  
VISCOUS-OAMP!NG NFO-16503 
V O L T A G E  E R C - 1 0 1 6 3  
w ON-M I SES 
VORTEX-BLOW LEU-1 0575 
tCCSTEfN NPO- 1061 4 

U2: IGMT-FLOW M F S - l e 2 7 1  
W E L D I N G  F R C - 1 0 0 3 2  
WHEATSTONE FRC- 10092 
WHEEL MFS-12941 
W I N G  LAR-1037CZ. WFS- 13223 
WORSE-CASE MFS- 1560 1 

Mf S-16346 
WFS- 13038 

LE w - 10 5 79 

MFXGHT W P S - ~ J O ~ ~ .  W F S - ~ S O Z ~  
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A Method For Expand 
Sequence of Rotations 
(Ames Research Center) 

A Direction Cosine Matrix In  

This program converts a matrix of d i r ec t ion  cosines i n t o  an 
equivalent Euler sequence by sequent ia l ly  solving a given set of 
f i v e  equations. 
the  second is used t o  compute the  th i rd .  
matrix,two solut ions are possible. 
pos i t ive  r o t a t i o q a n d  the  other  is  the r e s u l t  of a negative rotat ion.  
The program is operat ional  throughout the  e n t i r e  360' angle range 
and also f o r  s ingular  cases. For such cases the equations become 
indeterminate; however, t h i s  problem can be resolved by the  recognition 
t h a t  the two angles not involved i n  the  s ingular  condition simply 
add d i r ec t ly  and tha t  only t h e i r  sum a f f e c t s  the  d i r ec t ion  cosines. 
Two sets of equations, one f o r  the  classical o r  repeating sequences and 
one f o r  the nonclassical  o r  nonrepeating sequences, are provided. 

The f i r s t  angle is used t o  compute the  second and 
For a given d i r ec t ion  cosine 

One so lu t ion  is the  r e s u l t  of a 

LANGUAGE: FORTRAN I V  (37%), MAP (63%) 

MACHINE REQUIREMENTS: I B M  7094 

NUMBER OF CARDS: Approximately 95 

PROGRAM NUMBER: ARC-10163 
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Multiple Rank-Order Correlation Program (the Spearman Rho) 
(Ames Research Center) 

This program ranks raw data, selects one variable at a time, pairs 
it with another variable and computes a rank-order correlation. 
process is repeated until each variable has been correlated separately 
with every other variable. 

This 

Each variable is ranked by assigning the rank of 1.0 to the highest 
value, 2.0 to the next highest, etc. Ties in the raw data values are ad- 
justed by computing an average rank and assigning that rank to each of 
the tied data. After all data have been ranked, one set of ranks is 
subtracted from the other, the differences are squared, and the rank-order 
correlation coefficient is computed. 

This procedure may be used (1) for small samples of data, (2) to 
obtain the relationship between two variables, one or both of which 
cannot be measured objectively, but which may be ranked subjectively, 
or (3) when other assumptions for parametric statistics cannot be met. 

The program will process up to 100 cases for up to 30 variables. 
No data point may be larger than 999,998.9 nor less than 0. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMJ3ER OF CARDS: Approximately 77 

PROGRAM NUMBER: ARC-10165 
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Computer Program for Parameter Optimization 
(The Boeing Company) 

This program solves a wide range of multivariable parameter opti- 
mization problems by providing search techniques for the optimization 
of non-linear parametrically defined systems. 

The program has the ability to solve constrained optimization 
problems involving up to one hundred parameters. 
are available for problem solutions; they are: Sectioning, Adaptive 
Creeping, Steepest-Descent, Quadratic Search, Davidon's Method, Random 
Point Search, Random Ray Search, Pattern, and Magnification. 

Nine search techniques 

The searches may be employed separately or in any sequential 
combination. 
wide class of parameter optimization problems, including systems which 
have previously been synthesized as digital commter programs. 

The optimization program may be rapidly coupled with a 

MACHINE REQUIREMENT§: IBM 7094 

NUMBER OF CARDS: Approximately 3 ,858  

PROGRAM NUMBER: ARC-10168 
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Non-linear Differential Equation Integration 
(Ames Research Center) 

This subroutine package employs Chebyshev integration techniques 
to solve 

(1) an nth order non-linear differential equation defined on 
the closed interval [-1, 11 and having n initial conditions, 
and/or 

(2) a system of n first order non-linear differential equations 
defined on the closed interval [-1, 11 and having n initial 
conditions, 

The subroutines accelerate convergence by the use of Aitken's 
formula. Derivative subroutines must be supplied by the user. The 
subroutines are written in double precision. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 374  

PROGRAM NUMBER: ARC-10222 
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Star Detector System Analysis Program 
(Electronics Research Center) 

This program determines the voltage or current output from a 
star detector system when it is pointed at a star. 
research tool which will optimize an optical system-detector combina- 
tion for a special task. 
the required accuracy of stellar data for space flight. 
determine the output of 10 systems, each system with any of 10 detectors, 
using the input data from three sources for a total of 300 combinations. 

It is also a 

The program provides a means for determining 
It can 

Four of the functions of the program are: to determine the 
difference in output caused by the choice of input, to create 
stellar catalogs based on the detector sensitivity, to allow the 
optimization of system-detector combination, and to calculate the 
collector area for a desired signal-to-noise ratio. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 754 

PROGRAM NUMBER: ERC-10163 

335 
\ 



GERT - Simulation Program for GERT Network Analysis 
(Electronics Research Center) 

The GERT Simulation Program can accommodate GERT networks which 
have EXCLUSIVE-OR, INCLUSIVE-OR and AND logical operations associated 
with the input side of a node. The branches of the GERT network are 
described in terms of a probability that the branch is realized and 
a time to perform the activity represented by the branch. The time 
associated with a branch can be a random variable. 

The results obtained from the GERT simulation program are: 

1. The probability that a node is realized 
2. The average time to realize a node 
3. An estimate of the standard deviation of the time to realize 

a node 
4, The minimum time observed to realize a node 
5. The maximum time observed to realize a node 
6. A histogram of the times to realize a node 

Normally this information is obtained for each sink node of the 
The program is written to permit the information to be 

A comparison 
network. 
obtained for any node specified in the input data. 
report is available which describesin detail the required input data. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 1130 

NUMBER OF CARDS: Approximately 1,358 

PROGRAM NUMBER: ERC-10209 
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Ratio 14atching of Half-Bridge Weldable Strain Gages 
(Flight Research Center) 

Weldable half-bridge strain gages consist of two adjacent 
It is possible 

Near 
bridge resistances combined in the same package. 
to categorize these gages according to resistance ratio. 
zero unstressed output is obtained by using two half-bridge strain gages 
when the resistance ratio of one half-bridge gage closely matches 
the corresponding resistance ratio of the second half-bridge gage. 

The program calculates the two resistance ratios of each half- 
bridge gage and outputs a table of gages ranked according to resistance 
ratio. The tabulation also includes the measured resistances and both 
calculated ratios, thereby forming a convenient record of gage 
characteristics. 

For a particular installation, two adjacent half-bridge gages 
are selected from the computer tabulation. An adjacent half-bridge 
gage may be reserved in the tabulation as a spare in case one gage is 
inadvertently destroyed. 

LANGUAGE: FORTRAN IV 

XACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 4 2  

PROGRAN NUMBER: FRC-10032 

337 



(TAPDIE) Thread Cutting With A 3-Axis N/C Milling Machine 
(Langley Research Center) 

Special  j i g s  are usual ly  required t o  cut  threads,  e i t h e r  i n  
stock too b ig  t o  mount on conventional machines, o r  i n  stock f o r  
which conventional methods are unsuitable.  

TAPDIE, a generalized thread cu t t i ng  macro, given the  descrip- 
t i on  of the  desired thread, computes the  machine too l  path necessary 
t o  cut  the  thread. 
Computer System t o  a Post-processor which produces a control  tape 
f o r  the  mil l ing machine. 

This information is  passed on within the  APT 

By using a too l  b i t  t h a t  w i l l  cu t  a t r iangular  groove equivalent 
t o  the  desired thread p i tch ,  a three-axis mil l ing machine may be 
used. F l a t s  on t h e  thread face may be  controlled t o  the extent 
of the machine too l  tolerance l i m i t s .  

TAPDIE w i l l  cut  almost any type thread. The thread diameter is  
l imited only by t he  s i z e  of the  too l  b i t .  Inside o r  outs ide threads,  
e i t h e r  l e f t  o r  r i gh t  handed may be specif ied.  The threads may be 
e i t h e r  s t r a igh t  or  tapered with any desired number of threads per 
inch and p i tch  per thread. 

LANGUAGE: CDC FORTRAN 

MACHINE REQUIREHENTS: CDC-6600 

NUMBER OF CARDS: Approximately 85 

PROGRAM NUMI3ER : LAR-10017 
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Leading Characteristic Line Program 
(Langley Research Center) 

Thfs program computes the lead-ng characteristic line of 
a conical nozzle and punches cards to be used as input to a program 
that calculates the characteristic network of a jet boundary. 
The beginning flow angle between velocity and the x-axis (01,  the 
Mach number (M), a lfmiting Mach number, a Mach number increment 
and the pressure ratio ( y )  are supplied. 
computed for each Mach number and the cards are punched to be 
used as fnput for the computer program which calculates the char- 
acteristics of a jet boundary. 

Other parameters are 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 90 

PROGRAM NUMBER: LAFt-10118 
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Modified Multhopp Mean Camber Program 
(Langley Research Center) 

This program is designed to determine the mean camber surface 
required to support a given set of leadings on a composite wing in 
subsonic compressible flow. 
Multhopp method for the mean camber surface determination. 
method is used for the following reasons: 

The program utilizes the modified 
This 

(1) The chordwise pressure distributions as well as overall 
aerodynamic characteristics are determined. 

(2) The spanwise locations of the lift-producing singularities 
and control points are more concentrated along chordwise 
rows near the tip to insure an adequate representation 
of the spanwise load distribution. 

(3) The method can be used for wings with planform kinks at 
locations other than just at the plane of symmetry. 

The ch$fdwise integration used in obtaining the solution 
utilizes the Gaussian quadrature method in order to increase the 
accuracy in representing the actual chordwise pressure distribution 
and in finding the influence of each of these distributions on 
each point where the boundary conditions are to be met. 

LANGUAGE: CDC FORTRAN 

MACHINE REQUIREMENTS: CBC 6000 series 

NUMBER OF CARDS: Approximately 1,293 

PROGRAM NUMBER: LAR-10376 
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Request Oriented Information Selection Program 
(Lewis Research Center) 

This program is a general purpose information retrieval program 
which can be used with any file of fixed fonnat documents. 
used by noncomputer personnel and provides flexibility in search 
requests and output format. These features, together with efficient 
design,enable the program to satisfy the users' requests for information 
promptly and inexpensively. 

It is easily 

The program incorporates the "and, or, and not" operators in the 
search operation. 
greater than, less than, equal to, not equal to, greater than or 
equal to,less than or equal to. 
in searching values of certain identifying numbers. 

It also uses the following relational operators: 

These relational operators are used 

The reports to be searched are stored on magnetic tape, and at 
the beginning of each is a file of information which describes the 
format of the reports (directory file). 
file which describes the documents on the search tape, 
the program, one simply prepares search tapes whose directory files 
describe the new documents to be used, 
(containing the search and output requests) are read and interpreted. 
Then the actual search begins and documents from the search tapes 
are compared to the search request, copied onto an intermediate tape 
when there is a match, and printed according to the user's output 
request, 

The program reads the directory 
To implement 

Next, the user's input cards 

LANGUAGE: FORTRAN I V  ( 9 5 % ) ,  MAP ( 5 % )  

MACHINE REQUIREMENTS: IBM 7094/7044 or 7040 direct coupled sybtema 

NUMBER OF CARDS: Approximately 2,781 

PROGRAM NUMBER: LEW-10255 
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Geometry and Design-Point Performance of Axial Flaw Turbines 
(Northern Research and Engineering Corporation) 

This program waa developed to solve the basic equations which 
govern the design-point performance of an axial flaw turbine, 
avoiding lengthy and time-consuming numerical methods. The program 
is capable of analyzing both single and multispool units (a maximum 
of three spools is allowed). 

The program will determine the standard turbine design parameters 
at a pre-selected number of streamlines. 
consistent with the requirement of radial equilibrium, the definition 
of blade element performance being used for the analysis, and the 
input specifications of design requirements and analysis variables 
when a valid solution of the design problem exists. When used for 
the analysis of a single spool, designs for any number of sets of 
analysis variables may be computed consecutively. 

These parameters will be 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094/7044 DCS 

NUMBER OF CARDS: Approximately 2,214 

PROGRAM NUMBER: LEW-10471 
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Program Draws Three-Dimensional Surfaces (PLOT3D) 
(Lewis Research Center) 

PLOT3D is a package of programs to draw three-dimensional 
surfaces of the form z = f(x,y). 
values for x and y are the input to PLOT3D. 
defined may be drawn after arbitrary rotations. However, it is 
designed to draw only functions in rectangular coordinates expressed 
explicitly in the above form. It can't, for example, draw a sphere. 
Output is by off-line incremental plotter or on-line microfilm 
recorder. 
tion of the form z = f(x,y) and portrays continuous and bounded 
functions of two independent variables. 
however, it can draw experimental data and pictures which can't be 
expressed in the above form. 

The function f and the boundary 
The surface thus 

This package, unlike other packages, will plot 9 func- 

With curve fitting, 

The method used is division into a uniform rectangular grid 
of the given x and y ranges. 
at the grid points (x,y) are calculated and stored; this defines 
the surface. 
(y,z) points with straight-line segments for each x value on the 
grid and, in turn, connecting successive (x,z) points for each 
fixed y value on the grid. 
projection onto the fixed yz-plane for plotting. 

The values of the supplied function 

The surface is portrayed by connecting successive 

These lines are then projected by parallel 

LANGUAGE : 

MACHINE REQUIREMENTS: 

NUMBER OF CARDS: 

PROGRAM NUMBER: 

VERSION 1 

FORTRAN IV 

IBM 7094/7044 DCS with 
off-line CalComp plotter 

Approximately 370 

LEW-10482 

VERSION 2 

FORTRAN H 

IBM 360/67, Release 11 
and oa-line CDC micro- 
film recorder 

Approximately 355 

LEW-10482 
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Supersonic Flow Turbine Blade Design 
(Lewis Research Center) 

This program is for the design of supersonic blading based on 
establishing vortex flow within the blade passage. 
characteristics, as applied to the two-dimensional isentropic flow 
of a perfect gas, was utilized for the blade design. 
necessary for the design are developed. The information required 
for the program consists of an inlet flow angle; specification of 
the inlet, outlet, and lower-and upper-circular-surface Mach numbers; 
and the specific-heat ratio. 
blade coordinates and, if desired, a printer plot of the blade 
profile and flow passage. In addition, supersonic starting and flow 
separation calculations are performed by the program and obtained 
as output. 
portion. 

The method of 

The equations 

The program output consists of the 

The output yields the nozzle contour for the supersonic 

The stator blades evolved by the program have&arp-edged throats 
so as to produce uniform parallel flow at the exit in the shortest 
possible length. 

LANGUAGE: FORTRAN TV 

MACHINE REQUIREMENTS: IBM 7094/7044 Direct Couple System 

NUMBER OF CARDS: Approximately 1,388 

PROGRAM NUMBER: LEW-10575 
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Calculation of Isothermal, Turbulent Jet Mixing of Two Gases 
(Lewis Research Center) 

This program solves a simplified model of the turbulent mixing 
that occurs between a central fuel jet and a surrounding, faster- 
moving coaxial stream of propellant, 
was used to convert the axisyarmetric forms of the isothermal boundary 
layer momentum and diffusion equations to forms amenable to numerical 
solution. The effects of confining walls were not considered. The 
program can solve problems in which the initial velocities and densities 
of the two streams differ greatly, by using expressions for eddy 
viscosity that vary radially as well as axially. 

The von Mises transformation 

The input to the program consists of the initial ratio of co- 
axial stream velocity to jet velocity, the mass fraction of component 
one in the initial jet and in the initial coaxial stream, the ratio 
of molecular weight of component two to the molecular weight of 
component one, the constants in the eddy viscosity formulation, the 
turbulent Schmidt number, the ratio of reactor diameter to jet radius, 
the constants in the reference density formulation, and the axial 
positions at which output is desired. 

At each axial position, the program prints out the axial position, 
the eddy viscosity, the product of density and eddy viscosity, and (for 
axial velocity, mass fraction, and mole fraction) the quantity: 

(Centerline value-Coaxial stream value)/(l-Coaxial stream value). 

The radial variations with stream function, also converted to 
radial position, and the ratio of radial position to half radius for 
axial velocity, mass fraction, and mole fraction are provided in the 
following form: 

~ (Local-xalue - etient streAm valuel 
(Centerline value - Ambient stream value) 

Also listed are momentum flux normalized with the square of the 
centerline velocity, mass flux normalized with the product of centerline 
velocity and mass fraction, and eddy viscosity and the product of 
density and eddy viscosity divided by their centerline values. Both 
sides of the centerline compatibility condition are printed next, followed 
by the values of velocity and density at the largest stream function 

(continued on next page) 
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position in the calculation. F 
the dimensionless mass of compo 
ponent one to in i t ia l  mass are 

LANGUAGE: FO 

HACHINE REQUI 

NUMBER OF CARDS: Approximately 774 

PROGRAM NUMBER: LEW-10579 
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roots are returned and identified as questionable. 

The theory behind this procedure is that the Bairstow process 
has difficulty with polynomials which have roots of the same magnitude. 
Unless they are exactly equal, the squaring process will separate the 
roots. This procedure is a modification of the Graeffe root squaring 
process. 

This program is very fast. Polynomials of up to the 50th degree, 
all with root magnitude of approximately 1, can be factored in less than 
one minute. . 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 248 

PROGRAM NUMBER: MFS-1502 
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Statistical Analysis Program 
(North American Rockwell-Rocketdyne) 

The Statistical Analysis P am uses statis to 
compute the mean, standard dev n, coefficient 
and lower tolerance limits of material property values. 
minimum value uses three standard deviations. The other uses a 
multiplier (K) from a table of factors for one-sided tolerance limits, 
The arithmetic mean, standard deviation, coefficient of variation, 
and two guaranteed minimum values can be calculated for sets of 
observations in which the frequency is greater than 1. 
and confidence are not used in any calculations except in determining 
the value of K by table reference. 
whether observattons are in pounds per square inch or kilograms per 
square inch. 

One guaranteed 

The probability 

U (units) is used to differentiate 

In caae of elongation, the percent is in U inches. 

LANGUAGE: FORTRAN I V  

MACHINE REQU1RE"IENTS: IBM 7094 

NUMBER OF CARDS: Approximately 73 

PROGRAM NUMBER: MFS-1632 
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Mechanized Products Scheduling System 
(North American Rockwell-Rocketdyne) 

This program utilizes PERT, line-of-balance, and CPM concepts 
and principles in a simple format that can be readily updated in 
the projection of schedules for hardware and tasks. 
a more positive position for the control of accurate scheduling of 
hardware and software items. 

It establishes 

All output is in CRT formats, consisting of bar charts listing 
all part numbers and plotting. 
design and detailing, engineering check and release, material pre- 
paration and deletion, fabrication and processes, and assembly data 
in relation to time increments. 
and load distribution curves are plotted from accumulated data. 

Included in this are engineering 

Data is listed in sequential numbers, 

This program is used as a scheduling and planning tool to 
coordinate timing of technical and administrative efforts for 
efficient utilization of facilities and manpower to deliver 
hardware and complete tasks on schedule. 

LANGUAGE: FORTRAN IV (12%), MAP (88%) 

MACHINE REQUIREMENTS: IBM 7094/7044 DCS, SC 4020 Plotter 

NUMBER OF CARDS: Approximately 7,905 

PROGRAM NUMBER: MFS-1647 
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Interface Mass Transfer 
(Boeing Company) 

This program calculates the mass transfer, either condensation 
or evaporation, at the liquid-vapor interface of a LOX tank. 
program can be used for such purposes as a parametric study to ob- 
tain an indication of the magnitude of the interface mass transfer 
in the Saturn VS-IC stage LOX tank. 

The 

The method used applies to a saturated liquid which is 
suddenly pressurized and maintained at that pressure. The LOX is 
considered as a semi-infinite solid while the vapor is handled in 
a manner which allows one dimensional fluid flow. Such flow is 
required if mass transfer is to occur at the interface. 

LANGUAGE: FORTRAN I1 

MACHINE REQUIREMENTS: IBM 709/7090 

NUMBER OF CARDS: Approximately 97 

P R O G W  NUMBER: MFS-1672 
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General Least Squares Solver of Linear Equations 
(Chrysler) 

This program gives the least squares solution to a system of 
over-determined linear equations BX=C, where B is a NxM matrix with 
N>M and C a column vector of dimension N. A maximum of 100 equations 
in 24 unknowns may be used, 

Time for a typical run is from a minimum of one minute to a 
ntaximum of four minutea. 
printed as the main heading, print-out of the augmented matrix by 
rows, then a print-out of the solution by rows. 

The output consists of the program title 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 91 

PROGRAM NUMBER: MFS-2109 
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Linear Algebra 
(Chrysler) 

This program reduces and revises sys 
into simpler systems and into a more usef 

ns 
e, 

if one had a group of equations and wanted to solve for some of 
the variables in terms of other variables this system would 
overcome the tedious algebra that would be necessary. 
especially applicable in structures where a system would be re- 
placed by its equivalent stiffness equations. 

This is 

As an example of this, imagine a system such as: 

D(A) T(A) M(A) H(A) D(B) T(B) M(B) H(B) - CONST. 
X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

The program can convert this into: 

D(A) T(A) M(A) H(A) D(B) T(B) M(B) H(B) = CONST. 

1 X X X X X 

1 X X X X X 

1 X X X X X 

1 X X X X X 

By rearranging the variables, different quantities can be solved 
for. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 58 

PROGRAM NUMBER: MFS-2111 
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POLYGN-FORTRAN H Function Subprogram 
(North American Rockwell-Rocketdyne) 

The purpose of this function subprogram is to compute the 
area of a simple closed polygon (a polygon whose sides intersect 
only at the vertices) as follows: 

(1) Choose any vertex as the first element of the set. 
(2) Proceed along an adjacent side to the next vertex. 

(3) Maintaining the sense of direction, repeat step (2) until 

(4) The area is computed using the following formula: 

Thi 
2s the next element of the set. 

all N vertices are contained in the set, 

I n-1 I 

Area - 1/2 C (XiYi+l -YIXi+l) + YIXn-XIYn I I i-1 
LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: LBM 360, Release 11 

NUMBER OF CARDS: Approximately 28 

PROGRAM NUMBER: MFS-2365 
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EYALUE Subroutine 
(North American Rockwell-Rocketdyne Division) 

This subroutine uses the Threshold Jacobi method to determine 
the characteristic roots (eigenvalues) of a real, symmetric matrix. 
A user option provides for the calculation of the matrix of associated 
eigenvectors. 

Basically, the subroutine diagonalizes a real, symmetric matrix. 
The problem as stated in matrix equations form is AU = UA where A is 
a given nth order real, symmetric matrix and A and U are the solution 
matrices of the eigenvalues and corresponding ortho-normalized eigen- 
vectors. 

The maximum order of the input matrix is 50. An optional feature 
of the program is the generation of the original matrix A from the 
solution matrices A and U. 

VERSION 1 VERSION 2 -- 
LANGUAGE : FORTRAN H FORTRAN IV 

MACHINE REQUIREMENTS: IBM 360, Release 11 TBM 7094 

NUMBER OF CARDS: Approximately 130 Ap p r o xima t el y 13 5 

PROGRAM NUMBER: MFS-2366 MFS-13289 * 

*This listing superaedes page 195 of Volume I and 11. 

354 



Bessel Library Subr 1 
(North American Roc yne) 

This subroutine c 
to any given accuracy. 
obtained, the program so indicates. In all cases the zeroth 
order function is first calculated by means of either a Taylor or an 
asymptotic series, depending upon the size of the argument. Higher 
order functions are then computed by means of recurrence f01'm~las. 
The Allen polynomial approximation table can be used in the case of 
the K Bessel function. This program is written in double precision. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 192 

PROGRAM NUMBER: MFS-02367 
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Calculation of Eigeuvalucs and Eigenvectors of Arbitrary Matrices 
(North American Rockwell-Rocke tdyne Division) 

This program uses a modification of the Greenstadt method to 
calculate the eigenvaluels and eigenvectors of an arbitrary complex 
matrix. 

Basically, the matrix is reduced to upper triangular form. 
Elements in the lower triangle (called pivot elemento) are driven to 
zero through the application of a sequence of unitary transformations. 
The sequence of operations upon the set of pivot elements is called 
a pass. 
passes has been made or until the average modulus of the set of pivot 
elements has been reduced to a particular value. 
of the input matrix is 40. 

The algorithw continues until a specified maximum number of 

The maxipnum order 

The triangularired matrix (labeled "Eigenvalue Matrix") is output 

The vector 
in two parts, the real part and the imaginary part. 
appear on the main diagonal, real part and imaginary part. 
matrix of the triangularized system (in similar format) follows. 
the eigenvector matrix of the original system is output. 

The eigenvalues 

Finally, 

VERSION 1 VERSION 2 

LANGUAGE : FORTRAN H FORTRAN IV 

MACHINE REQUIREMEWTS : 'IBM 360, Release 11 IBM 7094 

NUMBER OF CARDS: Approximately 298 Approximately 303 

PROGRAM NUMBER: MFS-2368 MFS-13283 

*This listing supersedes page 194 of Volume I and 11. 
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Matrix Manipulator Program 
(North American Rockwell-Rocketdyne Division) 

This program performs a combination of matrix, vector, and scalar 
operations including addition, subtraction, multiplication, inversion, 
diagonalization, transposition and trace computation. In addition, 
the programs will execute element for element multiplication and 
division. 
transformations on the elements of the matrices. 
two operations are available, 

The program also has the capability of performing elementary 
A total of twenty- 

The program will accept up to sixty-six input matrices, each of 
Thirty-three which may have up t o  fifteen rows and fifteen columns. 

operations may be performed for each case. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 506 

PROGRAM NUMBER: MFS-2369 
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Bellows Calculation Program 
(North American Rockwell-Rocketdyne) 

This program employs empirical and analytical derived design 
equations on various metal bellows of different sizes in order to 
calculate various properties of bellows used in ducting systems. 
Arithmetic operations are performed in double precision. Calculations 
are restricted to four single bellows movements and two double bellows 
movements. 
main program. 

One subroutine and one data deck are required with the 

The main program and the subroutine calculate bellows spring 
rates, bulging, bending, and hoop stresses. Cycle life is calculated 
by the data deck. 
supplied as data, the main program and subroutine calculate spring 
rate, actuating force, squirming pressure, stress, bellows weight. 
resonant frequency, fatigue life and convolution clearing. 

With known bellows dimensions and type of movements 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 371 

PROGRAM NUMBER: MFS-12641 
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Bladed Wheel Assembly f o r  Minimum Imbalance 
(North American Rockwell-bcketdyne) 

This program is designed t o  determine the  bes t  possible  
arrangement of a given co l lec t ion  of pump o r  turbine blades f o r  
minimum imbalance, on d isks  of predetermined imbalance. Input 
consists of an a r ray  of ac tua l  blade weights, linear regression 
coef f ic ien t8  A and B f o r  t h e  establ ished relation between weight 
(W) and moment (M), about t he  center  of t he  wheel: 

M = AWSB, 

and a number of entries specifying d isk  imbalance, t o t a l  number 
of blades,  number of blade8 per wheel (book) and number of wheels 
t o  be bladed, Each blade has a preassigned number which is  input 
along with i ts  weight:. 

The e n t i r e  number of blade weights is  sor ted and l i s t e d  in 
order  of increasing weight. 
with the  proper number of blades taken from t h e  sor ted list (up 
to 500 per d i sk ) ,  and then rearranged f o r  minimum to ta l  imbalance 
of d i sk  plus  blades. 
with associated blade numbers and weights. 
f o r  each of up t o  5 more disks.  

Each d isk  is then theo re t i ca l ly  bladed 

The f i n a l  posi t ion sequence is printed out 
The process is repeated 

LANGUAGE : 

MACHINE REQUIRE34F.NTS: 

NUMBER OF CARDS: 

PROGRAM NUMBER: 

VERSION 1 VERSION 2 

FORTRAN IV FORTRAN H 

IBM 360, Release 11 IBM 7094 

Approximately 523 Approximately 517 

MFS-12941 MFS-13026 
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Research Multiple Correlation Computer Program 
(North American Rockwell-Rocketdyne) 

This is a general purpose computer program that uses the classical 
in the equation method of multiple correlation to estimate By, B 2 ,  ... B 

Xz, ... X are independent variable functions with zero mean and 
variance u . Each function X j = 2,..,n can contain no more than 
three independent variables and must have the algebraic form of a 
simple product, exponential, fractional power, logarithm, or polynomial 
of degree less than five. 

n - B + B X + B X + , . . B  X + e .  X is the dependent variable. x1 1 2 2  3 3  n n  1 

" 2  
j' 

Estimates of the regression coefficients and their standard 
deviations, together with the multiple correlation coefficient, 
individual correlation coefficients and partial correlation coefficients, 
are provided in this program. All estimates are statistically 
evaluated and their associated confidences computed. The program 
also performs a chi-square test for normality on the residuals to 
permit evaluation of the normality assumption. 
to find a final regression with a minimum number of independent 
functions X 

An optional procedure 

is provided in the program. 
j 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 755 

PROGRAM NUMBER: MF'S-13024 
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Principal Axis Computation (7RO8O)-FORTRAN H Version for System 360 
(North American Rockwell-Rocketdyne) 

This program is designed to compute accurate values of 
principal axis directions and moments of inertia about these 
axes for any component or group of components, the mass properties 
of which are known with respect to some other reference coordinate 
system. Six parameters are required as input: three values for 
moments of inertia and three for the products of inertia. These 
inputs are taken about a reference system of Cartesian coordinates 
originating at the center of gravity of the total mass under consid- 
eration. Input parameters are printed with the output. The only 
restriction is that all six inputs must be expressed in identical 
units. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 79 

PROGRAM NUMBER: MFS-13025 
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Blade Frequency Program (7R-638) - FORTRAN H Version 
(North American Rockwell-Rocketdyne) 

This program is designed to determine turbine blade natural 
frequencies. The program computes the bending vibration (natural) 
frequency of a turbine blade, considering the stiffening effect of 
the wheel speed. 
ing mode shapes of the turbine blade are determined and treated as 
a cantilever beam. The stiffening effect of blade rotation about 
an axis perpendicular to the plane of beam bending is considered. 

The three lowest natural frequencies and correspond- 

The method was derived from a vibration analysis report 
where the bending vibration can be transformed to tangential 
vibration. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUHBER OF CARDS: Approximately 128 

PROGRAM NUMBER: MFS-13038 
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Solution of Differential Equations Using the Nordsieck Method - DENORD 
(North American Rockwell-Rocketdyne) 

This subroutine solves an Nth order system of first order 
ordinary differential equations using the method described in the 
following: 

"On Numerical Integration of Ordinary Differential Equations", 
Arnold Nordsieck, Mathematics of Computation 16 (19621, pp. 22-49. 

This method, which is stable under all circumstances, incorporates 
automatic starting with automatic choice and revision of integration 
step size. In addition, the amount of computation for a specified 
accuracy is approximately minimized. 
performed in double precision. 
system of differential equations with derivatives which are either 
continuous or piecewise continuous with finite jumps. 

All arithmetic calculations are 
This technique may be applied to any 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 204 

PROGRAM NUMBER: ME-13122 
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Plume Radiation Program 
(North American Rockwell-Rocketdyne Division) 

This program determines the radiant flux to the base region oP a 

The gray gas simplification is not made and interlayer 
gas system with an axisymmetric geometry and any axisymmetric property 
distribution. 
absorption is accounted for; i.e., no simplifying assumption is made 
as to the magnitude of the optical thickness. 
or silhouette of any axisymmetric occlusion is also included in the 
analysis. 
species is accommodated. The analysis also accounts for the radiative 
emission and absorption due to an afterburning mantle with variable 
temperature, pressure, and chemical composition along with the absorp- 
tion of radiation by an intervening atmosphere. 

The effect of the shadow 

The simultaneous emission and absorption of various radiating 

The geometric configuration factor of the entire plume surface 
is also computed as a matter of interest. For cases in which it is 
valid to assume that the gas system radiates as an opaque diffusely 
radiating surface, a "shell model" can be used based on this configura- 
tion factor. Due to the complexity of the functional relatfonships 
of the pertinent parameters a numerical integration technique is 
necessary. 

LANGUAGE: FORTRAN IV 

MACHINE REQURIEMEMTS: IBM 7094 

NUMBER OF CARDS: Approximately 1,457 

PROGRAM NUMBER: MF'S-13202 
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Analysis of an Incompressible Fluid Flowing in Radial Equilibrium 
(North American Rockwell-Rocketdyne) 

This program, consisting of three parts, is designed to analyze 
an incompressible fluid flowing in radial equilibrium. 

Case No. 1 uses Euler's equations of motion to calculate the 
axial velocity of an incompressible fluid flowing in radial equilibrium. 
All velocities from hub to tip between blade rows must be known in 
order to determine the blade profiles. 
to solve for continuity, except in a case of constant velocity. 
values of blockage factor and density are used as inputs with two 
guesses as to axial velocity at the tip. 
values to interpolate linearly and then with a progressively higher 
order curve fit for continuity. 

A numerical solution is used 
The 

The program uses these 

Case No. 2 uses numerical integration to calculate static pressures 
for the same problem. 
blockage factor, density, and total head and angle. Radial velocities 
are assumed negligible. 
velocity at the tip. A velocity given with no equilibrium solution 
will print out "V2 has a negative radicand." Since the solution is 
sensitive to two guesses of axial velocity, several additional values 
should be tried before the solution is abandoned as impossible. 

Inputs to this case include hub and tip radii, 

Two guesses must be made as to absolute 

Case 3 is designed to calculate the axial velocity of an incompressible 
fluid flowing in radial equilibrium. 
force the computer to calculate a constant axial velocitx particularly 
if the basic design of the axial-flow pump involves long blades. 
program features an averaging technique that will give an axial velocity 
to an exact constant. It is assumed that the fluid head is constant 
regardless of blade length. 
and the axial velocity is constant. 

It is a modification of Case 1 to 

The 

From hub to tip, the flow is free vortex 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 363 

PROGRAM NUMBER: MFS-13221 
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ble-Circular-Arc Air fo i  
r t h  American Rockwell- 

This program ca lcu la tes  t he  
lower surface and the  mean l ine 
Output a l s o  includes the a t r f a i l  eoord 
center  of gravity.  

To a i d  the  designer i n  making a pump layout,  t he  t o t a l  projected 
length of t he  a i r f o i l  (pa ra l l e l  t o  t h e  pump axis) is expressly s t a t ed  
in t he  output along with the  forward portion of t h i s  length from the  
center  of gravi ty ,  

This program w i l l  be usefu l  i n  a i r c r a f t ,  ro ta ry  wing a i r f o i l  
design or underwater appl icat ion in the  design of a x i a l  flow type 
blades and cont ro l  a i r f o i l ,  

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 129 

PROGRAM NUMBER: MFS-13222 
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thinner or thicker section may be computed using the conversion 
factor : 

K = percent thickness desired 
10.114 

The coordinates, as given, result in a trailing edge thickness of 
only 0.3 percent of the chord. 
difficulties or a stress concentration, it is often necessary to 
increase the thickness of the trailing edge. 
this with an input to the program. 

Because of casting or machining 

It is possible to do 

LANGUAGE: FORTRAN I V  

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 157 

PROGRAM NUMBER: MFS-13223 
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Least Squares Curve Fit Program 
(North American Rockwell-Rocketdyne Division) 

This program fits a set of data points with a linear combination 

Execution of the program requires three subroutines which 
of a user prescribed set of general functions of one or more independent 
variables. 
must be supplied by the user. 
which performs any necessary data transformations. 
third subroutines must be provided to evaluate both the function and 
the partial derivatives of the fynction with respect to the unknown 
parameters. 

The first of these is a subroutine 
The second and 

The number of functions, unknown parameters, and floating point 
constants must be less than or equal to 20; the number of independent 
variables must be less than or equal to 5; the number of fixed point 
constants must be less than or equal to 10; and the number of observa- 
tions must be less than or equal to 400. 
double precision. 

The program is written in 

The program contains a subroutine package which will produce 
graphical output with raw data and estimated data on one frame, 
and the deviation vs. the independent variable on a second frame. 

MACHINE REQUIREMENTS: IBM 7094, SC 4020 plotter (optional) 

NUMBER OF CARDS: Approximately 3,878 

PROGRAM NUMBER: MFS-13252 
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Automated Flowmeter Calculation 
(North American Rockwell-Rocketdyne) 

This program utilizes a method whereby the propellant tank incre- 
mental liquid level gage information was digitized and recorded by 
the automatic data acquisition system. Separate counters were in- 
stalled in the acquisition system to accumulate the flowmeter outprit 
pulses. 
constant from these recorded data. 
volumes between liquid level gage increments, the time difference 
between gage switch closures, and count of the flowmeter between the 
gage increments are applied to the computer to provide a flowmeter 
constant, This system replaces a method of recording the flowmeter 
output pulses and the incremental liquid level switch gage simulta- 
neously on oscillograph and counting the number of pulses between 
switch gage increments by hand to determine the constant. 

The program provides automatic determination of the flowmeter 
The previously calibrated tank 

LANGUAGE: DAPAesembly 

MACHINE REQUIREMENTS: DDP-24 

NUMBER OF CARDS: Approximately 277 

PROGRAM NUMBER: MFS-13259 

369 



Assembly Processor Program for CDC 924A 
(North American Rockwell-Space and Information Systems Division) 

The assembly processor program accepts input cards written in 
a symbolic language and converts each to the appropriate machine 
instruction. 

The program operates on each language statement twice, once 
during each of two passes of those statements through the processor, 

Pass 1 accepts the source language statements from either punched 
cards or a combination of an output listing from a previous assembly 
and punched change cards, 
fields - location, octal operation code, B-term, and variable field. 
Five statements are processed; whereupon, the five statements, along 
with the fields, are written on MT3. 
bolic location term is equated to a ratlocatable octal address and 
the pair is stored in core tables. 

The source statements are broken down into 

Also during Pass 1, each spm- 

Pass 2 reads the records on MT3 and processes the B-terms and 
the variable field (M-tern). 
deck is punched (if not suppressed), and iasages of the object deck 
are written on MT4 (if not suppressed), 

A listing tape is generated, an object 

LANGUAGE: Any symbolic language found in the CDC or 
IBM (SHARE) reference manual. 

MACHINE REQUIREMENTS: CDC 924A 

NUMBER OF O S :  Approximately 5,149 

PROGRAM NUMBER: MFS-13262 
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ANOVA Computer Program 
(North American Rockwell-Rocketdyne) 

The PLl computer program known as ANOVA performs a simple one- 
way (i.e., among and within groups) analysis of variance. 
it sorts the data (according to the magnitudes of the observations) 
within each group and calculates certain basic statistics. 
program should prove useful in many engineering applications, for 
example: (1) the assessment of variation among items from several 
lots (or heats or manufacturers) and (2) the estimation of engine- 
to-engine and run-to-run variability. 
include : 

In addition 

This 

Outputs from the program 

1. 

2. 

3 .  

4. 

A listing of the original data. 

A listing of the data after the observations have been 
arranged in order of magnitude within each group. 

For each group: (a) total, (b) group size (n) , (c) mean, 
(d) uncorrected sum of squares, (e) correction factor, 
(f) corrected sum of squares; i.e., sum of squares of 
deviations about the mean, (8) variance, (h) standard 
deviation, (i) coefficient of variation, (j) standard 
error of the mean, (k) largest value in the group, 
(1) smallest value in the group, (m) range, (n) midrange 

For all the data (i.e., all groups combined): (a) total, 
(b) total number of observations, (c) mean, (d) uncorrected 
sum of squares among groups, (e) correction factor; i.e., 
sum of squares due to the mean, (f) among groups sum of 
squares, (g) within groups (experimental error) sum of 
squares, (h) total sum of squares [(e) + (f) + (g ) ] ,  
(i) group mean square, (j) error mean square, (k) F-ratio, 
(1) numerator and denominator degrees of freedom associated 
with the F-ratio, (m) estimate of the "groups" component 
of variance 

Both the number of groups and number of observations in each 
group must be at least 2 and cannot exceed 100. 
may be run. 

Multiple case jobs 

LANGUAGE: PL1 

MACHINE REQUIREMENTS: 

NUMBER OF CARDS: Approximately 136 

IBM 360, Release 11 
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ASCII Conversion Program 
(North American Rockwell-Rocketdyne) 

The American Standard Code for Information Interchange (ASCII) 
Conversion Program utilizes the paper tape punch unit of the DDP-24 
computer to generate 8-bit octal source tapes necessary for the 
assembly of DDP-116 programs using in-plant facilities. 

The program processes as many as 99 source decks that have been 
previously keypunched from code sheets and loaded onto magnetic tape, 
each deck being separated. Each DAP source card image is represented 
on magnetic tape as an 80 character record and the program reads and 
converts any combination of the 36 character set composed of the alpha- 
bet and the 10 numeric digits plus certain special characters (e.g., 
$ dollar sign, * asterisk, + plus sign, etc.), 
other than those will halt the conversion process with an appropriate 
typewriter comment. 

Use of a character 

LANGUAGE: DAP Assembly 

MACHINE BEQUIREMENTS: DDP-24 

NUMBER OF CARDS: Approximately 490 

PROGRAM NUMBER: MFS-13540 
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Mixture Ratio and Monitor Program (VST-1) 
(North American Rockwell-Rocketdyne) 

The VST-1 test program consists of a series of thrust chamber 
start transient tests, each with a maximum duration of ten seconds. 
It was decided that only a limited quantity of these chambers were 
to be allocated for testing and that a LOX rich mixture ratio 
condition could severely jeopardize test hardware and scheduling. 
Therefore, stringent tolerances were established on propellant 
mixture ratio to provide maximum safety for test hardware. 

This program monitors on-line propellant mixture ratio and 

If the limits are exceeded, it 
If these parameters are within the 

instrumentation malfunctions and checks incoming critical parameters 
for minimum and maximum limits. 
generates a cut-off signal. 
specified limit, it then calculates mixture ratio, using the slope 
from the last two mixture ratio points to report the next value of 
mixture ratio. It also checks the former against their limits and, 
if necessary, initiates a cut-off signal. 
completing this sequence of events well within one sweep of data, 
Urns; this limits the possibility and/or extent of damage to the 
hardware, because of the delay between the occurrence of an out-of- 
control parameter and generation of a cut-off signal. 

The program is capable of 

When a cut-off signal is sent, a post test message is output, 
providing the time and the cause of the cut. 
checks pre-test electrical calibrations for critical parameters and 
alerts the computer operator of possible malfunctions. 

In addition, the program 

LANGUAGE: Digital Assembly Program (DAP) 

MACHINE REQUIREMENTS: Honeywell, Model DDP-24 

NUMBER OF CARDS: Approximately 1,948 

PROGRAM NUMBER: MFS-13543 
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ORFCAL Program 
(North American Rockwell-Rocketdyne) 

This program is wri t t en  t o  reduce ca l ib ra t ion  with square root 
scale instruments. The program is so wri t ten  t o  allow t h e  input of 
ca l ib ra t ion  da ta  from an o r i f i c e  ca l ibra ted  using square root ,  0 t o  
100 percent, d e l t a  "P" gauges. This program should not be used f o r  
direct-reading gauges, 

Input is r ee t r i c t ed  t o  no less than 3 nor more than 23 sets of 
da ta  f o r  each case, The printout  cons i s t s  of various da ta  r e l a t ed  
t o  the  orifice s ize ,  gauge range, gauge indicat ion f ac to r  and aver- 
age values of t h e  gauge fac tor .  Other output cons i s t s  of flowrate,  
which is the product of t h e  gauge f ac to r  and gauge ind ica t ion ,  coef- 
f i c i e n t  of var ia t ion ,  and e r r o r  of t h e  average value of t he  gauge 
f ac to r  a t  t he  99.7 percent confidence leve l .  

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: 

NUMBER OF CARDS: Approximately 112 

IBM 360, Release 11 

PROGRAM NUMBER: MFS-13692 
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General Thrust Chamber Contour and Tube Dimensions 
(North American Rockwell-Rocketdyne) 

Thls program determines the general contour andl tube dimensions 
of a thrust chamber tube with a given contour defined by lines, circles 
or conics. 
and computes intermediate points on the contour at specified intervals, 
computes angles and their functions at these points, computes arc 
length within a given area, calculates tube cross-sectional dimensions 
and computes hydraulic diameters, perimeter and areas of tube cross- 
sections. 
featured in the program, along with a card punchout for any part of the 
data. 
cross-section configuration, is also featured. 

The program sets up corresponding algebraic expressions 

Many other pertinent calculations and computations are 

A plot capabilfty for the Orthomat, depicting tube contour and 

The method employed is faster and generates more data reference 
points, resulting fn greater accuracy and more complete output description. 
Mdftigaal points are generated particularly along the contour where 
curvstura i s  steep. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Rele88e 11 

NUMBER OF CARDS: Approximately 4 , 3 8 2  

PROGRAM NUMBER: MFS-13867 
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Alternating Current Circuit Analysis 
(The Boeing Company) 

The A-C analysis program is used by an electronic design 
engineer to aid in designing and analyzing linear A-C circuits. 
The program automatically seta up nodal equations from a descrip- 
tion of the linear A-C circuit. 
circuits to be analyzed are input. All parameter units are 
assumed to be in volts, ohms, amps and watts, although a consistent 
scaled system may be used. Various matrices are generated from the 
nodal description. 
which in turn are used to calculate the voltage drop, current and 
power dissipation in each circuit component. It also checks the 
integrity of the network and its function. There is  no limit to 
the number of circuit8 that may be analyzed in a single computer 
run 

Topological descriptions of the 

The equations are solved for the node voltages 

Since the program can analyze any nuntber of circuits per run 
and gives very detailed results for each circuit, the program will 
result in a very significant tool in automated circuit design. 

LANGUAGE: FORTRAN IV (91%), MAP (9%) 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDSr Approximately 1,341 

PROGRAM rrmM8ER: rpFs-14534 
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Performance Analysis of Electrical Circuits (PANE) 
(The Boeing Company) 

PANE is an automated statistical and worse case IBM system 
360 computer program designed to perform d-c and a-c steady state 
circuit analyses. The program writes a set of real (d-c analysis) 
or complex (a-c analysis) circuit equations in matrix form from a 
topological description of the circuit components and their inter- 
connections. 
mance by solving the circuit equations with each input toleranced 
to produce the minimum and maximum value of each output parameter. 
The program a180 performs a Monte Carlo Statistical analysis by 
solving the circuit equations repeatedly, using random selections 
of the input parameter values, according to user specified density 
distributions, thereby producing a statistical variation of each 
output parameter. 

The program determines the worse case circuit perfor- 

The program accepts 200 inputs, each specified with its 
appropriate tolerances according to density distribution (accepts 
six different distribution shapes) desired for either a-c or d-c 
analysis. The d-c analysis program accepts resistors, independent 
voltage and current sources, voltage dependent current sources, 
transistors and diodes. 
vs VD characteristics; the transistors use the Ebers-Moll large 
signal model described by I, vs. VBE and I 
teristics supplied by tables. 

The diodes are described by measured ID 

vs. VBc measured charac- 
8 

The program handles 60 dependent nodes (other than ground or 
those connected to independent voltage sources). The a-c program 
accepts resistors, capacitors, inductors, independent voltage and 
current sources, voltage dependent current sources, any a-c equivalent 
transistor model using voltage dependent current sources, and 
diodes represented by their a-c equivalent. 

A maximum of 50 outputs may be requested, indicating worse case 
performance in tabular form showing the minimum, maximum and nominal 
values calculated. 
tabular form and histogram plots. 
in tabular form and histogram plots for statistical analysis. Worse 
case performance aa a function of frequency is given in tabular form 
with code plots showing the minimum, maximum and nominal response 
for each output quantity. 

Statistical behavior of outputs is given in 
A-C circuit performance is given 

The program also outputs sensitivity tables 

(continued) 
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which determine the effect of component statistical variations on the 
output parameters. 

LANGUAGE: FORTRAN H (66x1, Assembler (34%) 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 5,600 

PROGRAM NUMBER: MFS-15001 
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CIRCUS - A Digital Computer Program For Transient Analysis Of 
Electronic Circuits 
(Boeing Company) 

This program is designed to simulate the time domain response 
CIRCUS of an electronic circuit to an arbitrary forcing function. 

uses a charge-control parameter model to represent each semiconductor 
device. 
conductor devices, the transient behavior of a circuit in a radiation 
environment can be determined. 

When given the primary photocurrent induced in the semi- 

The program initially sets up time-domain circuit equations 
from a topological description of the network. 
conditions are found by setting the differential equations to zero, 
then evaluating the tranafent solution by numerical integration of 
the differential equations. 

Steady-state initial 

The program output includes the input data and columnar listings 
of network variables vs.time, 
cluding currents and voltages internal to the semiconductor devices, 
may be displayed. 
supplied with CIRCUS, provisions have been made for saving variable8 
on tape for subsequent plotting or further analysis by other programs. 

Virtually any circuit variable in- 

Although no plotting capability is ordinarily 

LANGUAGE: FORTRAN H (93%), Assembler (7%) 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 6,987 

PROGRAM NUMBER: MFS-15002 
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Weight Control System 
(The Boeing Company) 

The Weight Control System is a set of linked computer programs which 
provides weight and balance reports from magnetic tape files to be used 
for weight control and reporting in meeting specifications and standards 
in the production of vehicles. 
vehicle programs, but can be used in the design of any aerospace, marine, 
or land vehicle (with minor modifications). 

It was developed for use with launch 

It maintains a complete weights file (by effectivity) and obtains 
effective weight reports of: 
Distribution, (3) Actual Weight, ( 4 )  Cable Assembly, (5) Required Pro- 
cedure Report, ( 6 )  Weight Status Report. Also, working reports are 
generated for use by a Weight Control Group. 
supplied by sources such as engineering design, vendors, and manufacturing 
organizations. A l l  information is run against the weights master files 
and a routine checks all unit records for the desired effectivity. 
Finally, formal and working tapes are generated from the resulting tape. 

(1) Detail Weight Listing, (2) Uniform Weight 

Weights information is 

LANGUAGE : FORTRAN IV (98%), MAP (2 % ) 

MACHINE REQUIREMENTS: IBM 7094/7044 Direct Couple System 

NUMBER OF CARTS: Approximately 10,320 

PROGRAM NUMBER: MFS-15028 
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Minimum Phase Program 
(The Boeing Company) 

In designing control systems, it is required to design a passive 
electrical network which satisfies specified gain and phase characteris- 
tics. 
corresponding transfer function reflects stability of the network. 
the minimum phase lag associated with a specified gain characteristic 
is less than a desired phase lag, then an actual electrical network 
can be constructed which will satisfy both gain and phase characteristics 
set forth by the engineer. 
minimum phase lag of passive electrical networks reflecting the degree 
of stability of the transfer functions basically established by the 
gain characteristics determined by the engineer in the program input. 
The phase lag is determined in the program as a function of frequency 
for a specified gain characteristic. 

It is assumed that a passive network can be constructed whose 
If 

The Minimum Phase Program determines the 

To describe gain characteristics, the program user inputs a 
tabular array of gain versus frequency and two slopes. The slopes 
are used to define the gain curve for frequencies before and after 
the frequencies in the tabular defined region. 
The integration technique employed is the trapezoidal method and the 
integration can be expressed as a function of frequency. The limits 
of integration are computed from a fraction and multSple which are 
multiplied by each cth frequency value, 
tegration limits are user input. 
primarily on the increment used to form the base of each trapezoid. 
The user can divide the curve into three regions, each with its own 
frequency increment. The frequency increments are also user input. 

The slopes are inputs. 

The fraction and multiple in- 
The accuracy of the technique depends 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF W S :  Approximately 412 

PROGRAM NUMBER: MFS-15045 
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Telemetry Data Conditioning System (DACON) 
(The Boeing Company) 

The Data Conditioning routinee condition ca ibrated data with 
respect to linear interpolation. smoothing and decoumutation for 
input to analysis programs. Ta addition, the package is capable 
of time base correction when extracting calibrated data. 

It is assumed that, in addition to the input tape and output 
tape, if desired, a maximum of two scratch tapes are available to 
the package. 

A maximum of fifty measurement numbers may be processed by the 
program with no moothing and a maximum of ten measurements when 
smoothing is desired, An additional limitation is that only 480 
flagged intervals can be processed for each measurement number due 
to storage limitationr. 
more flagged data values preceded and followed by a good value. 

A flagged interval is defined to be one or 

LANGUAGE: FORTRAN IV (99%) ,  OBJECT (1%) 

MACHINE REQU'IREMENTS: IBM 7094/7040 Direct Couple System 

NUMBER OF CARDS: Approximately 1,219 

PROGRAM NUMBER: MFS-15049 
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Monte Carlo Direct View Factor and Generalized Radiative Heat Transfer 
Pro grams 
(The Boeing Company) 

These programs define a collection of simple geometric objects, 
called ''Primary Surfaces", in three-dimensional space. The Monte 
Carlo Direct View Factor Program uses the Monte Carlo technique to 
find the "Black Body" view factor from a surface segment (Nodal Surface) 
defined on a Primary Surface to another surface segment defined on a 
Primary Surface. 
sphere, cylinder, cone, disc and parallelogram. 

The collection of geometric objects includes a 

The Generalized Radiative Heat Transfer Program finds Radiative- 
Transfer Coefficients from a surface segment defined on a Primary 
Surface to all other surface segments defined in a real enclosure. 
This program permits radiation heat transfer analysis for enclosures 
containing surfaces which have, in general, both diffuse and specular 
reflectivities. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 3,272 

PROGRAM NUMBER: MFS-15051 
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Fast Fourier Transform Spectral Analysis Program 
(The Boeing Company) 

This program was developed for use in analyzing postflight 
trajectory data emanating from space vehicle telemetered flight 
data. 
to handle any sampled data at even time increments. 
performs frequency spectrum analysis of the telemetered data, 
including a capability to calculate power spectrum, RMS amplitudes 
and cross spectrum of sampled parameters at uniform time incre-- 
ments. 

Except for input-output formats, the program can be adapted 
The program 

The fast Fourier transform is a computational tool which 
facilitates signal analysis such as power spectrum analysis and 
filter simulation by means of computers. 
nomically computes the discrete Fourier transform of a series of 
data samples at speeds up t o  100 times faster than conventional 
methods. 

It efficiently and eco- 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 634 

PROGRAM NUMBER: MFS-15062 
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Data Documentation and Computer Filing/Retrieval System for Historical 
Events 
(North American Rockwell-Space and Information Systems Division) 

This system consists of data documentation, filing, and retrieval 
and reduces the time and cost of building up and maintaining a detailed 
chronological listing of historical events and related reference 
information. 
Historical Event Information Card. 
computer filing and retrieval of historical data. 
date of event, while retrieval can be made by either date of event 
or by the event's relevance to a combination of factors such as 
program, contract, project, product number, system, structure, activity, 
location, or management organization. The computer program automates 
the filing and retrieval effort. 
their own retrieval codes according to need from guide lines given 
in the detailed description of the system. 

The system was developed around a specially designed 
The card permits both manual and 

Filing is done by 

Users of the system can develop 

LANGUAGE : COBOL 

MACHINE REQUIREMENTS: IBM 360, Model 65, Release 11 

NUMBER OF CARDS: Approximately 497 

PROGRAM NUMBER: ME'S-1615s 
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Aerodynamic Heat Transfer Program 
(North American Rockwell-Space and Information Systems Division) 

This program io designed to compute all pertinent local aero- 
thermodynamic flow properties and aerodynamic heat transfer coefficients 
at any point on a typical high speed aerodynamic composite configuration 
made up of cones, cylinders, and frustums, The analysis is conducted 
for a range of mach numbers with corresponding trajectory and atmospheric 
data and includes angle of attack effects. 
in British or International units. 

Input and/or output may be 

The program is based on theoretical methods and available 
experimental data. Both inviscid and viscous flow analyses are 
used to compute local flow properties and aerodynamic heat transfer 
rates on boost type vehicles consisting of cones, frustums, and 
cylinders. The general approach is to assume all flow outside the 
boundary layer as adiabatic, establish static and total pressure 
distributions, and then use turbulent flatplate theory for aero 
heating, Results may be obtained for Mach numbers ranging from 
near zero to fifteen and vehicle angles of attack from 0 deg. to 15 
deg. for configurations with cone and frustum half-angles of 5 deg. 
to 35 deg. 

MACHINE REQUIREMENTS: IBM 7094, SC 4020 CRT output 

NUMBER OF CARDS: Approximately 4,303 

PROGRAM NUMBER: MFS-16234 
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High Speed Line Printer, CDC 1612-6, Verification Test 
(North American Rockwell-Space and Information Systems Division) 

This program automatically verifies the on-line operation and 
capabilities of the CDC 1612-6 High Speed Line Printer which is a 
part of the CDC 924-A computer system. 

The printer test is initiated by verifying the page eject codes 
three successive times. Following this, the single, double, and 
triple space capabilities are verified. 
verified by printing one full line of each character using automatic 
single space between lines and interrupting on Printer Ready. Finally, 
all characters are printed on one line and are shifted by one character 
for the next line. 
to be printed at least once per each column. 

The interrupt circuit is 

This insures a pattern that allows every character 

LANGUAGE: CDC 924-A Assembly Language 

MACHINE REQUIREMENTS: CDC 924-A 

NUMBER OF CARDS: Approximately 324 

PROGRAM NUMBER: MFS-16346 
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Decommutation Program 
(North American Rockwell-Space and Information Systems Division) 

This program decommutates specified data channels from a l-inch 
digital tape to a 1/2 inch digital tape using a history tape as a 
source of decommutation information. 
ments on the history tape may be specified by card input. 

A specific category of measure- 

The decommutation of data is usually a hardware operation 
external t o  the computer; therefore, the problems arise of how to 
determine when certain status and/or error conditions (such as parity 
errors, buffer overflow, data dropout, or equipment malfunctions) 
occur, and then, of what action to take. This program solves the 
problems by the incorporation of an interrupt monitoring system 
which provides communication between the computer and the involved 
external hardware. 

Prior to starting the decommutation, each involved interrupt is 
linked with a processing routine in the computer. Then, during the 
decommutation, if a condition arises to cause an interrupt, control 
in the computer is switched to the appropriate processing routine where 
the exact nature of the interrupt is analyzed and the appropriate 
action taken. 

LANGUAGE: SDS 920 Assembly Language 

MACHINE REQUIREMENTS: SDS 920 

NUMBER OF CARDS: Approximately 2,809 

PROGUV NUMBER: MFS-16347 
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Program for Calibration of Standard Resistors (STRES) 
(North h e r  ican Aviat ion-Rocke tdyne) 

This program produces, for a standard resistor, a table of temp- 
erature VS. resistance from the following formula: 

2 
% R25 [l.O + A (T-25) + B (T-25) J 

where 

% = 

T = 

R25= 
A * 

B = 

Resistance, in ohms, at the given temperature 

Temperature in degrees C 

Resistance, in ohms, at 25 degrees C (input) 

Alpha coefficient in parts per million (input) 

Beta coefficient in parts per million (input) 

The table values are computed for a fixed temperature range 
from 15 degrees C to 35 degrees C, in increments of 0.05 degrees C. 

LAWCUAGE: FORTRAN H. 

MACHINP: REQUIREMENTS: IBM 360, Version 11 

NUMBER OF CARDS: Approximately 94 

PROGW rJuHBER: MFS-18140 
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(LABCON) Laboratory Job Control Program 
(North h r  ican Rockwell-racket dyne) 

The LABCON program provides a budget control system in a component 
test laboratory whose workload is made up from many individual budge- 
tary allocations. A job requiring laboratory effort requires the com- 
bined support of several groups and a common denominator is applied to 
an incoming job, to which all effort is charged and accounted for. The 
common denominator is the Laboratory Job Number System and the facilities 
of the Data Processing Department. A job comes in and is inaerted into 
the computer through a Job Input Data Sheet; it is numbered and a prime 
unit or group is realized along with the other units who will work on it. 

Each employee makes aut a Weekly Job Card each week. This form 
has a keypunch format, and contains spaces for the employee's serial 
number, straight time hours, overtime hours, and Laboratory Unit 
Code. The computer program will tally all hours worked against this 
given Job File Number each week and carry these hours over from week- 
to-week so that, when this job is finally completed, all laboratory 
effort generated by the request is compiled. 

The unit code number serves as a function and/or equipment 
utilization code. This code will provide, through selected sort 
and list operations, valuable information required for proposals and 
equipment justifications, based upon the amount of loading on a 
particular facility, syatem or function. 

LANGUAGE: -PL1 

MACHINE REQUIREMENTS: PBM-360,Release 11 

NUMBER OF CARDS: Approximately 319 

PROGRAM NUMBER: MFS-18141 
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NFL Site Performance Program 
(North American Rockwell-Rocketdyne) 

This program performs site performance reductions and provides 
performance data in appropriate units. 
slices of engine test data for selected parameters consisting of pres- 
sure, temperature and frequency parameters, covering several different 
propellant flow measurement configurations, Data for this reduction 
is recalled from disc locations containing scaled data stored by the 
NFL Parameter Reduction Program. 
to site performance reductions for any installation; but the data for 
the reduction must necessarily be different. 

It processes a maximum of ten 

However, it can be modified and adapted 

Total weight flow and mixture ratio calculations are made using 
the coefficients from a model tenth order polynomial describing pro- 
pellant weight flow as a function of inlet pressures and temperatures. 
The computer reduction time provides a test engineer with the opportunity 
to make quick decisions regarding malfunctions, parameter repair 
and adjustment, and subsequent testing schedules. 

LANGUAGE: DAP Assembly Language 

MACHINE REQUIREMENTS: Honeywell DDP-116, Astrodata 4024 Aquisition System 

NUMBER OF CARDS: Approximately 2,182 

PROGRAM NUMBER: MFS-18271 
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Thermal Analyzer Program (TAP) 
(North American Rockwell-Rocketdyne Division) 

This program solves N-dimensional transient heat transfer 
problems by the analysis of an analogous network of nodes joined 
by conductors, A capacitance, C, a heat generation rate, Q, and 
a temperature, T, are associated with each node. A conductance, 
K, is associated with each conductor. 

The object under study is divided into convenient volumes, 
called nodes. 
The conductors represent resistance to heat transfer by the various 
heat flow paths; i.e., conduction, convection, and radiation. 
The temperatures at all nodes are computed at successive time in- 
tervals. 

Each node is assigned an identification number. 

The network parameters, K and C, may be constant or functions 
of temperature and/or tfme. The heat generation, Q, may also be a 
function of temperature and/or time. If variable, K, C, and Q are 
evaluated at the beginning of each time interval. In addition, the 
temperature, T, may be specified at any node as a function of time. 

The conductors may represent conduction, convection, or radia- 
tion paths. 
of each time interval. 
function of the average temperature of the two connecting nodes. 
Such conduction is evaluated at the beginning of each time interval. 

Convection and radiation are evaluated at the beginning 
Conduction, if variable, may be made a 

The program is unable to handle pure steady-state problems; 
hawever, any node may be made a steady-state node (so long as it is 
not connected to any other steady-state node) by assigning to its 
capacitance the value zero. Temperatures computed for linked zero- 
capacitance nodes can be in error. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CABDS: Approximately 1,061 

PROGRAM NUMBER: MFS-18410 
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Resistor Calibration Program 
(North American Rockwell-Rocketdyne Division) 

This program computes the resistance, average resistance, 
and precision of a stock resistor by comparing it to a standard 
resistor. 

The input consists of the ohms and serial number of both 
the standard resistor and the tested resistor, a code number for 
the principal standard, and the resistance of the standard. This 
information is followed by the voltage drops of the comparison 
standard and the test resistor. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 38 

PROGRAM NUMBER: MFS-18412 
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Gamma Function 
(North American Rockwell-Space and Information Systems Division) 

This program is designed to evaluate the Gamma function defined 
by the equation : 

a a-1 -x f ( a )  = l o x  e dx 

I' ( a) is evaluated by an approximation formula 
employing Chebyshev polynomials in the interval 2 -- < Q: < 3 .  
approximation formula has the following form: 

The 

n 
r(2+x),go A, xv , where o< - x< 1 and 

A,, v = 1, 2, .. n, is a determined set of coefficients contained 
within the program. 

When = does not lie in the interval the equation 

r (X + 1) = x r (x) 
is employed to permit the use of the given approximation formula. 

This routine will not evaluate the gamma function for a> 3 4 .  
The results that are returned are accurate to seven significant 
figures e 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 55 

PROGRAM NUMBER: MSC-338 
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Iteration of Exact Heat Conduction Solutions 
(North American Rockwell-Space and Informations Systems Division) 

The program investigates one-dimensional heat conduction 
within a semi-infinite body with a fixed surface and no mass 
transfer or surface re-radiation. 

The program was needed to calculate isotherm depths from the 
exact solutions of temperature as a function of depth and time. 
rate of heat transfer to the surface is assumed to be a triangular 
pulse. 
those obtained from the trajectory synthesis method. 

The 

These calculated isotherm depths will then be compared with 

LANGUAGE: FORTRAN 11 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 92 

PROGRAM NUMBER: MSC-342 
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Matrix Reorthogonalization Routine 
(North American Rockwell-Space and Information Systems Division) 

The program restores the property of orthogonality to a near- 
orthogonal matrix. 

Let: U be a 3 x 3 matrix to be orthogonalized 
U be the transpose of U 
I be the identity matrix 
V be the approximation 

t 

t D U U-I 

Then: V = U (3/2 I - 1/2 UtU) 
A sufficient condition for the convergence of the process 

described by the above equation is that R(D) < 1. 

LANGUAGE: FORTRAN I1 

MACHINE REQUXREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 44 

PROGRAM NUMBER: MSC-351 
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Matrix Inversion Routine 
(North American Rockwell-Space and Information Systems Division) 

This subroutine inverts an N p N non-singular matrix. Given 
an N x N non-singular matrix A, A- 
using the following theorem: 
to the identity, I, by a sequence of row operations, the same 
sequence of operations applied to I will give a matrix which is the 
inverse of A." 
inversion process. 

can be obtained iteratively by 
"If a square matrix, A, is reduced 

The original matrix, A, is not destroyed in the 

LANGUAGE: FORTRAN I1 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 78 

PROGRAM NUMBER: MSC-362 
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Inverse Interpolation of Identity Function (GESWEL) 
(Manned Spacecraft Center) 

This program is used to find a solution (if there is one) by 
iteration to any equation of the form P(X) - X = 0. 
may be used to solve non-linear equations. 
of the following type: 

The program 
It will solve problems 

Suppose that XG is a guess at some end condition and $ is 
the result of operating on XG through some system. 
the XG such that XG 
X = f (X) where f is the system. 

GESWEL selects 

$. This is identical t o  solving the equation 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7090/7094 

NUMBER OF CARDS: Approximately 68 

PROGRAM NUMBER: MSC-411 
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Iterative Linear Approximation for Equation Solving With Initial 
Estimate (SEARCH) 
(North American Rockwell-Space and Information Systems Division) 

This program represents a positive method for the approximation 
The program calculates the of the solution of non-linear equations. 

value of the X-coordinate of a function of X when the value of the 
Y-coordinate and an initial estimate is given. 

Letting F(X) = Y be any 
from a user supplied initial 
independent variable, and 
The program then iterates by 

be some desired point, 

YmAL < F(%). 

GOAL function and Y 
value X, SEARCH finds two values of the s, such that F(%) 
linear interpolation to find XGOm such 

LANGUAGE: FORTRAN 11 

MACHINE REQUIREMENTS: IBM 7090/7094 

NUMBER OF CARDS: Approximately 51 

PROGRAM NUMBER: MSC-412 
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Iterative Linear Approximation for Equation Solving Without 
Initial Estimate (SEARCH) 
(North American Rockwell-Space and Information Systems Division) 

This program represents a positive method for the approximation 
The program calculates the of the solution of non-linear equations. 

value of the Y-coordinate of a function of X when the value of the 
Y-coordinate is given. 

By letting F(X) - Y be any function and YmAL be a desired point, 
and without requiring a user to have an initial value of X, SEARCH 
finds two values of the independent variable, \ and %, such that 

< F (%I. The program then iterates by linear (Xt' < 'GOAL 
interpolation and finds the XmAL such that F (XcoAL = YcoAL' 

LANGUAGE: FORTRAN I1 

MACHINE REQUIREMENTS: IBM 7090/7094 

NUMBER OF CARDS: Approximately 63 

PROGRAM NUMBER: MSC-418 
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Analysis of Non-Linear Turbine Flowmeter Calibration Data 
(North American Rockwell-Space and Information Systems Division) 

This program minimizes flowmeter error due to non-linearity. 
This is done by fitting the flowmeter curve of calibration data 
points with a Lagrange Polynomial. 
nomial interpolates between calibration data points. The program 
initially selects the first three calibration points and interpolates 
incrementally using the Lagrange Polynomial between the first and 
second data point. It then advances one data point, dropping off 
the first data point and interpolates between the second and third 
point. 
used. 
in small increments. 

The three-point Lagrange Poly- 

This process continues until all data points have been 
The tabulated data of flow rate versus period is printed out 

The program is dimensioned for inputting up to 200 calibration 
data points and for calculating up to 4,000 interpolation points. 
The only restriction is computer storage capacity. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 85 

PROGRAM NUMBER: MSC-10069 
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Range and Time Characteristics Along A Constant G Path 
(North American Rockwell-Space and Information Systems Division) 

This program computes the range and time characteristics 
for flight along a constant load factor for a given initial velocity. 
The values computed represent the range from the given velocity to 
the sea level impact velocity. The range and time are both functions 
of the Earth's gravity, lift to drag ratio, velocity, and the 
constant load factor (GI. For each load factor, the velocity may 
be incremented by a given value of AV and the new velocity is set 
equal to the initial velocity and a new load factor determined. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360, Release 11 

NUMBER OF CARDS: Approximately 37 

PROGRAM NUMBER: MSC-15054 
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Determination of h Limit in the Supercircular Velocity Region 
(North American Rockwell-Space and Information Systems Division) 

This program computes limiting values of altitude rate (h 
applicable to flight in the supercircular velocity region. 
The altitude rate limit is that actual value of altitude which 
the vehicle could safely have at a given combination of velocity, 
load factor, and aerodynamic characteristics without exceeding the 
supercircular overshoot boundary. The equation for computing hLIM 
is an approximate equation which is useful for entry guidance appli- 
cations. 
capability (A) of the vehicle (which can be written in terms of 
the total load factor and maximum lift-drag ratio of the vehicle) 
and the lifting acceleration required (B), as well as the scale 
height, lift-drag ratio, gravity, and velocity. 

) LIM 

The altitude rate is a function of the lifting acceleration 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 360,  Release 11 

NUMBER OF CARDS: Approximately 63 

PROGRAM NUMBER: MSC-15073 
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COMS I TE 
(North American Rockwell-Space and Information Systems Division) 

The COMSITE program has been designed to (1) accept the test 
procedures written in a source language for SITE testing devices, 
(2) convert the mnemonic codes to machine langpage codes, and (3) 
simultaneously generate a machine language program on punch tape 
with which to operate the SITE equipment. 
to as the Meta-Assembler. 

The program is referred 

The primary advantage of the Meta-Assembler is its ability to 
take each statement written in the source language and convert it 
into the many machine language instructions required. 
coding of a relatively few words can produce a program of fair size 
and complexity. Another advantage is error reduction. Whereas 
the Meta-Assembler cannot reduce errors written in the original source 
program, the possibility of errors is lessened, as the Meta-Assembler 
is generating most of the coding, thus minimizing any unpredictable 
human tendency to err in coding. 

By this means, 

COMSITE is a two-pass Meta-Assembler internally. Pass 1 accepts 
and examines the input of the source statements, detects errors in 
the coding which violate the rules for COMSITE language formation, 
assigns test numbers, operates on the input, and stores the input in 
readiness for the second pass. Pass 2 converts the input to machine 
language codes, generates the object program, lists the object pro- 
gram on the printer, and punches the object program on tape. 

LANGUAGE: FORTRAN IV (64%), MAP (21%), OBJECT (15%) 

MACHINE REQUIREMENTS: IBM 7094 (Emulator on IBM 360/60) 

NUMBER OF CARDS: Approximately 17,041 

PROGRAM NUMBER: MSC-15212 
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Ramapo Pound Per Second Table Program 
(North American Rockwell) 

The Ramapo Pound Per Second Table Program will print out the 
control number, the serial number of both subject flowmeter and the 
flowmeter calibrated with it, the range of calibration (high, medium 
or low), the place and date of calibration, the medium used during 
calibration, the propellant for which the flowrates are valid and 
the degree of curve used to generate the pound per second table. 

LANGUAGE: FORTRAN H 

MACHINE REQUIREMENTS: IBM 340,  Release 11 

NWBER OF CARDS: Approximately 253 

PROGRAM NU?IBER: MSC-15925 
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Transient Analysis Generator (TAG) 
(Jet Propulsion Laboratory) 

The Transient Analysis Generator program is designed t o  provide 
a means f o r  simulating both t r ans i en t  and DC steady-state behavior 
of a l a rge  class of electrical networks. 
lumped l i n e a r ,  b i l a t e r a l ,  passive networks are covered by t h i s  analyzer,  
as w e l l  as a s ign i f i can t  number of non-linear, nonbi la te ra l  networks 
which are simulated. 
f o r  each c i r c u i t  described t o  it. 
t o  check the  ac tua l  equations t h a t  are generated t o  simulate 
the  behavior of a pa r t i cu la r  c i r c u i t .  

A very l a rge  class of 

The program generates a spec ia l  analysis  program 
Program readabi l i ty  allows the  user 

The TAG system cons i s t s  of two basic  par t s .  The f i r s t  pa r t  

The preprocessor i n t e rp re t s  t he  use r ' s  c i r cu i t  
which ac tua l ly  generates the  solut ion program, is ca l led  the  generator 
o r  preprocessor. 
descr ipt ion,  generates t h e  proper set of simulation equations and 
imbeds them i n  a FORTRAN so lu t ion  program. 
unique t o  the  given c i r c u i t  topology and is ava i lab le  i n  punch-card 
form as output from the  TAG system. 

This so lu t ion  program is 

The second pa r t  i s  the  execution o r  simulation system. This 
system comprises the  set of subroutines required t o  ac tua l ly  run a 
generated so lu t ion  program. These subroutines provide the  de t a i l ed  
so lu t ion  and cont ro l  processes required by the simulation program. 
While the  preprocessor is stored on magnetic tape t o  be ca l led  i n t o  
use by spec ia l  cont ro l  carde,  the  execution system is stored on cards 
i n  re locatable  binary form and must be included i n  a l l  TAG system 
decks submitted for simulation run. 

LANGUAGE: FORTRAN IS (40%), FAP (40%), OBJECT (15%) 

MACHINE REQUIREMENTS: IBM 7094, SC 4020 p l o t t e r  

NUMBER OF CARDS: Approximately 9,972 

PROGRAM NUMBER: NPO-10031 
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Interval Arithmetic Package, and Single and Double Precision Interval 
Arithmetic Linear Equation Solver and Matrix Inverter 
(Jet Propulsion Laboratory) 

This subroutine package makes it possible to express the result 
of a calculation x+f(x), where x is a point in an n-dimensional coordi- 
nate space and f is a real valued map which involves arithmetic 
operations and certain elementary functions, in the form f*(x)+e(x). 
This result is completely rigorous in the sense that the statement 
f *(x) -e (x) - <f (x) - cf*(x)+e (x) is true. 

The Interval Arithmetic Basic Package, Version 111, allows the 
user to incorporate interval arithmetic into computer applications 
with a minimum of programming effort. For example, performance of 
interval arithmetic where one of the operands is a scalar or degenerate 
interval number is now possible. 
ment, interval change of sign, and the status of an interval relative 
to zero. 

Also available are interval replace- 

These routines are in both single and double precision, 

The Range Evaluation of Elementary Functions Package includes 

Rigorous bounds are obtained 
several routines which calculate the range of a given scalar function 
over a given interval in its domain. 
for the end points of the range intervals. 

The 
Solution 

1. 

2. 

Single or Double Precision Matrix Inversion or Linear Equation 
Packages are used: 

To obtain the number of significant digits calculated in an 
approximate solution to the problem Ax = b, where every element 
of both A and b can be represented exactly as floating point 
binary numbers. The number of significant digits can be ob- 
tained by comparing the numbers yg 
of the components of the interval matrix y1. 

and yr the end points 
ij ij ' 

To obtain a vector y1 which contains the solution to A1xl - b1 
where A is an interval matrix and b is an interval matrix. 
A and b 
data and errors in the conversion of the data to IBM 7094 
floating point binary. In particular, the double precision 
version can be used to display the dependence of an approximate 
solution on errors in the input data. 

I I 
I I can be specified to reflect uncertainties in the 

LANGUAGE: FORTRAN IV (40%), MAP (60%) 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 4,419 

PROGRAM NUMBER: NPO-10500 
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Fourier Transform Technique for Prediction of Torsional Pulse 
Environment 
(Jet Propulsion Laboratory) 

This program utilizes a frequency-domain solution for determining 
the torsional acceleration transient occurring at booster engine 
cutoff for the Surveyor spacecraft, using the Ranger data. First, 
the Fourier transform of the transient acceleration, which occurred 
at the base of the spacecraft during the Ranger flights, is computed. 
A torque at the gimbal blocks is assumed to be the cause of this 
acceleration. 
Ranger vehicle are introduced in the form of a transfer function 
computed from the normal modes of the structure for viscous or 
hysteretic damping. Then the Fourier transform of the torque at the 
gimbal blocks is deduced. 

The structural characteristics of the Atlas/Agena/ 

The next step is the computation of the transfer function of 
the Atlas/Centaur/Surveyor vehicle, also using the normal modes of 
the structure. Then the Fourier transform of the transient acceleration 
at the Surveyor field joint is determined; assuming that the same 
torque is present at the gimbal blocks of the Atlas engine for 
both spacecraft, since the same booster is used. Finally, the time 
history of the Surveyor field joint acceleration is computed by 
inverse Fourier transformation. 

Although the method is illustrated for the Ranger and Surveyor 
spacecraft, it is quite general and can be applied to any spacecraft 
for which the same booster is used. 

LANGUAGE: FORTRAN IV (76%) , MAP (24%)  

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CAWS: Approximately 1,540 

PROGRAM NUMBER: NPO-10503 
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Shock Spectrum Analysis Program 
(Jet Propulsion Laboratory) 

This program computes the shock spectrum of a signal that 
has been digitized and formatted on digital magnetic tape. 
spectrum values represent the peak acceleration response of a 
simple mechanical oscillator to an acceleration transient, X (t), 
applied as a ground or base acceleration. 
response is considered to be a function of oscillator natural 
frequency. 

The 

The peak acceleration 

Using a recursive filtering technique, two different shock 
spectra are found: the primary and the residual. The primary 
shock spectrum consists of those values of peak acceleration 
response selected from the y (t) time history over the portion 
of time for which f (t) is defined. 
of those values of peak acceleration response occurring in time 
after that portion of time for which X (t) is defined. 
the forcing function, X (t), is assumed to be zero outside the range 
for which it is defined, the response may continue, leading to 
nonzero residual spectra. 

The residual spectrum consists 

Although 

LANGUAGE: FORTRAN IV (68%), MAP (23%), OBJECT (9%) 

MACHINE REQUIREMENTS: IBM 7094 with SC-4020 Plotter 

NUMBER OF CARDS: Approximately 1,079 

PROGRAM NUMBER: NPO-10528 
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Coupled Cavity Maser Noise Temperature 
(Jet Propulsion Laboratory) 

This program has been designed for the analysis of the equivalent 
noise temperature of cascaded negative-resistance maser amplifiers 
separated by isolators. 
amplifying section are (1) amplified noise from the preceding stages, 
(2) cavity losses and internal spin temperature contributions, and 
(3)  noise from the output, including thermal noise and transmitted 
noise produced by the finite reverse attenuation of the isolators. 

The principal noise contributions in the 

The effective noise temperature is determined by calculating the 
noise contributions of the various circuit elements, accounting for 
their gains, summing, and referring the net contributions to the 
amplifier input. 
gain, loss, reverse isolation, and maser inversion ratios. 

The output of the program includes curves for various 

VERSION 2 VERSION 1 - 
LANGUAGE : 

MACHINE REQUIREMENTS: 

NUMBER OF CARDS: 

PROGRAM NUMBER 

FORTRAN IV FORTRAN I1 

IBM 7094 IBM 1620 

Approximately 115 Appr,oximately 113 

NPO-10590 VPO-10590 
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Optimum Efficiency E l l i p t i c a l  Collector f o r  a Compact Arc Lamp 
(Jet Propulsion Laboratory) 

This is a program which enables one t o  select an e l l i p t i c a l  
co l l ec to r  f o r  a compact arc lamp which w i l l  pass the  maximum 
energy through a system aperture  a t  the  second focus. 
is based upon the polar i r radiance of the  lamp, but absolute values 
need not be used s ince  no attempt is made t o  determine absolute 
performance figures.  
percentage of energy passed through the  aperture  t o  the t o t a l  
energy ava i lab le  from the  lamp. 
termined mainly by the accuracy of the r e l a t i v e  polar i r radiance 
numbers, the s i z e  of the polar angle increment and the values of 
the  ERATO function. 
the  program should be used t o  determine its s u i t a b i l i t y .  
has been made of accuracy, but r e s u l t s  comparing d i f f e ren t  known 
systems very closely match empirical  test data.  The accuracy of 
ERATO and BRITE values should be carefu l ly  determined t o  assure  
accuracy of r e su l t s .  

The program 

System eff ic iency is  calculated by comparing 

The accuracy of the method is de- 

Examination of the spec i f i c  appl icat ion of 
No study 

LANGUAGE: FORTRAN 11 

MACHINE REQUIREMENTS: IBM 1620 

NUMBER OF CARDS: Approximately 318 

PROGRAM NUMBER: NPO-10608 

411 



Atmospheric Attenuation Estimates from Radio Astronomy Measurements 
(Jet Propulsion Laboratory) 

Microwave and millimeter-wave observations of extraterrestrial 
radio sources are affected by the opacity of the earth's atmosphere, 
primarily because of oxygen and water content. This program is a 
method for relating a set of experimental data to the atmospheric 
opacity and intensity of an extraterrestrial source in order to 
study the properties and constituents of the atmosphere. 

For a plane earth approximation, the equivalent noise temperature 
(T) of a radio source is related to the measured temperature (T') by 

-secZ T' - TLO 
where 
Lo = atmospheric attenuation at zenith, ratio (>1) 
Z = zenith angle, degrees 

0 The best value in a statistical least squares sense for T and L 
is estimated from a series of measurements of T' and Z at various 
zenith angles. 
with logarithms are avoided by linearizing with a Taylor series 
expansion and solving by iteration. In addition, the measurement 
errors for Lo and T are estimated from the statistical data scatter. 

The bias errors normally encountered by linearizing 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094/7044 Direct Couple System 

NUMBER OF CARDS: Approximately 162 

PROGRAM NUMBER: NPO-10609 
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Calibration of Microwave Thermal Noise Standards 
(Jet Propulsion Laboratory) 

Calibrated microwave thermal noise standards usually consist 
of a matched element which is thermally isolated by a transmission line. 
This program calibrates these noise standards, accounting for arbitrary 
losses and temperature distributions along the transmission line. An 
iterative computing technique is used to transfer the source termina- 
tion temperature (T) at (X=O, i = l) to the output of the transmission 
line at (X - E, i = n). The transmission line l o p  distribution must 
first be deteGined by measuring the total loss (Li) in db at various 
temperatures (T ). A curve fit is determined from: i 

2 - 
Ei,db=A1+A T + A  T + - - -  2 i  3 i  

and the constants AI, A2 --- (used as input data). 
temperature distribution along the transmission line entered as a 
table, X. versus T ,completes the required input data. 

The operational 

1 i 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094/7044 Direct Couple System 

NUMBER OF CARDS: Approximately 100 

PROGRAM NUMBER: NPO-10610 
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(VERGE) Subroutine to Accelerate Convergence of Iterative Processes 
(Westinghouse Astronuclear Laboratory) 

VERGE is a general-purpose FORTRAN IV routine which is designed to 
accelerate the convergence of iterative processes and can be used to 
solve the many equations encountered in the numerical solution of 
engineering problems which do not permit explicit solutions for certain 
variables. Iteration is often the only effective means of solving 
non-linear algebraic and transcendental equations. Therefore, the 
general class of problems which is of interest is that which may be 
written in the form x - f(x). 

The routine is based on the convergence algorithm of Wegstein. 
The method accelerates the rate of convergence if the iteration 
converges, and it induces convergence if the basic iteration process 
tends to diverge. 
asymptotically the number of correct decimal places is doubled at 
each step. The method is analogous to the graphical procedure of 
finding the intersection of curves y=x and y=f(x), except that the 
process is automated. Iteration is started with a guess, from which 
the subroutine derives an improved estimate, and the process continues 
until the difference between successive estimates is arbitrarily small. 
In addition, underflow protection is provided so a search for roots 
close to the origin will not violate machine limits. 

The convergence is quadratic which means that 

LANGUAGE: CDC FORTRAN IV 

MACHINE REQUIREMENTS: CDC 6600 

N W E R  OF CARDS: Approximately 70 

PROGRAM NUMBER: NPO-10614 
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Numerical Filter Program 
(Jet Propulsion Laboratory) 

A linear weighting operator may be developed and applied to an 
information retrieval problem to eliminate an unwanted signal and to 
reconstruct a desired signal if sufficient information about the spec- 
trum of an input signal is given. 
in terms of suitable weights is based on the selection of a frequency 
response function whose Fourier transform yields a time sampled 
version of the filters weighting function. 
filter program and the filter (smoothing) techniques presented are 
valid for sequences of equidistant data. 
detection and extraction, and general data smoothing. 

The development of a linear operator 

This is a general numerical 

It may be used for signal 

The Fourier integral transformation and the convolution integral 
are the basic tools used in the design of numerical filters. 

Inputs to the program consist of the data sequence to be operated 
on and five constants: (1) the maximum sample index, (2) the right- 
hand endpoint of the passband, (3) the lefthand endpoint of the pass- 
band, (4) the sampling interval, and (5) the number of input data 
values printed. 

Outputs include listings of the input and output data values and 
two plots of the input signal and of the output signal. 
the analytical background and a discussion of parameters which are 
critical for this numerical filter program are also presented. The 
outputs are provided with one option to ensure simplicity in using the 
program and maximum case in interpreting results. 

A sketch of 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 or SDS 930 

NUMBER OF CARDS: Approximately 209 

PROGRAM NUMBER: NPO-10723 

415 



Least Squares Weighted Cosine Curve Fit 
(Jet Propulsion Laboratory) 

This program is used to fit experimental data y to a cosine 
curve a-b cos (4 +a ) , in a least squares sense. 
weighted if desired. 

The data can be 
The variance of the data points y is given by 

2 a + b cos (4 + a>] 2 1  
(I - w r y -  n-3 

where 

n = number of data points 
2 

1 1 
weighting =(probable error 

The constants a,b, and a necessary to minimize this variance 
are determined by differentiating with respect to each. 
sulting equations are set equal to zero and solved for a,b cos a ,  
and b sin a .  

The re- 

Computed values of constants a,b, and u are given; the equations 
for the statistical errors in arb, and a are also programmed and the 
answers tabulated; and a tabulation of the input array, computed y 
values, and differences is also presented. A graph routine indicates 
the data points and the curve fit, 

LANGUAGE: FORTRAN IV 

MACHINE REQUIWMENTS: 

NUHBER OF CARDS: Approximately 114 

IBM 7094/7044 Direct Couple System 

PROGRAM NUMBER: NPO-10724 
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DSN Seven Day/Twelve Week Schedule Program 
(Jet Propulsion Laboratory) 

The objectives of the Deep Space Network (DSN) are to simplify 
the procedure for allocating the DSN resources on both a medium- 
term and a short-term basis, to increase management visibility of 
DSN loading, to maximize the utilization of DSN resources, and to 
simplify the project/DSN interface. 

The DSN Seven Day/Twelve Week Schedule System is basically a 
system of request, review, and allocation. The system accepts 
requests for usage of DSN equipment and resources from flight 
project and DSN users. These requests are sorted, accumulated, and 
composed by means of the program. Non-conflicting requests detected 
by the program are reviewed with reallocation of resources based 
on known priorities. To accomplish its functions, the program needs 
three basic types of information: 

1. What DSN resources, in terms of facility, station, area, 
equipment, and communications, are available for scheduling. 

2. Which items or what "configuration" of the DSN resources 
are required by a user to conduct a particular activity. 

3.  When and for how long the use of that particular configura- 
tion is requested. 

With this type of information, the program allocates the DSN 
resources. The program can generate two types of schedules, depending 
upon the program input: Seven Day Schedule or Twelve Week Schedule. 

LANGUAGE: COBOL (96%), MAP (4%) 

MACHINE REQUIREMENTS: IBM 7094 

NUMBER OF CARDS: Approximately 4,604 

PROGRAM NUMBER: NPO-10752 
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ASTEFF-Asteroid B e l t  Ef fec ts  Program 
(Jet Propulsion Laboratory) 

This program provides a method f o r  minimizing t h e  shielding mass 
f b r  a given probabi l i ty  of zero meteoroid penetrat ions of t he  sh i e ld  
of a spacecraft  with a t r a j ec to ry  i n  the  e c l i p t i c  plane, through the  
as te ro id  b e l t .  
ing  mass for protect ion against  meteoroids, whereas trajectories out 
of the  e c l i p t i c  plane require  laore propulsion mass. 
as te ro id  b e l t ,  based on 1500 numbered as te ro ids ,  is employed. 

Tra jec tor ies  i n  the  e c l i p t i c  plane requi re  more shield- 

A model of the  

A mathematical model is used f o r  t he  probabi l i ty ,  P(S) ,  of success- 
f u l l y  t ravers ing the  a s t e ro id  b e l t ,  or  t h e  probabi l i ty ,  P(O), of zero 
penetrations of the  spacecraft  shield.  The spacecraf t  is represented 
by a convex polyhedron. 
t h e  form of an e l l i p t i c a l  o rb i t .  
the  spacecraft  sh ie ld  is included as a function of meteoroid s i z e ,  
densi ty  and relative ve loc i ty ,  and sh ie ld  thickness,  densi ty  and 
hardness. The probabi l i ty ,  P(O), is calculated as a function of space- 
c r a f t  s i z e  and shape, and of sh ie ld  mass, composition, and d i s t r ibu t ion  
over t he  spacecraft  surface.  

The spacecraf t  t r a j ec to ry  is assumed t o  be i n  
The meteoroid capabi l i ty  of penetrating 

Two cases are considered: A, uniform shielding over the  e n t i r e  
surface of the  spacecraf t ,  and B, optimum shielding t o  maximize P(0) 
f o r  a given spacecraft  shape, s ize  and shielding mass. Calculations 
are made for  a 500- and 900-day mission spacecraft  o rb i t .  The program 
permits t he  parametric var ia t ion  of the spacecraft  mission t r a j ec to ry ,  
the  as te ro id  b e l t  model and the  spacecraft  shape, s i z e  and shielding 
material. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREXENTS: XBM 7090/94 

NUMBER OF CARDS: Approximately 1,051 

PROGRAM NUMBER: NPO-10771 
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Continuous Path Profiling for Two-Axis "Cintimatic" and "Acnocenter" 
Machines 
(Jet Propulsion Laboratories) 

Numerical control machines, such as the "Cintimatic" point to point 
type, are made primarily for straight line milling and drilling, such 
as square blocks, rectangular blocks, cavities and hole patterns. Tapes 
for these machines are made by typing the information by hand on a tape 
punch typewriter, There are some programs available for straight mill- 
ing and drilling operations, but none that have been designed for contouring. 

The new "Continuous Path Program" is designed for the IBM 1620 
computer and includes the specific data input necessary to program the 
computer. 
as a straight cut bending, to and including a radius, will be calculated, 
and the radius may then blend into a reverse curve or angle. 
calculations are in the form of punched cards which are converted by 
a card to tape converter to a usable tape for the numerical control machines. 
There are also provisions for a complete plot which is made simultaneously 
by the computer to show any gross errors that may arise. 

This is so that any configuration in a two-axis plane such 

These 

Their capable functions include bolt circles, random holes, random 
slots, D-holes , parabolas, ellipses, air foils, etc. 
operation is available to automatically mill the remainder of material 
Prom any size pocket to the periphery. 

Also, a "clean" 

LANGUAGE: FORTRAN I1 

MACHINE REQUIREMENTS: IBM 1620 

NUMBER OF CARDS: Approximately 4,009 

PROGRAM MlMBER: NPO-10772 

419 



Parabolic Spline Interpolation Subroutine (SPLINT) 
(West inghouse Astronuclear Laboratory) 

The SPLINT program performs interpolation and differentiation 
using the parabolic spline. This spline fit, while not as accurate 
as the cubic or higher order splines, can be generated by a closed- 
form expression. 
consecutive tabular points and fitting a parabola through the first 
three points and a parabola through the last three. 
spline between the two middle points of the set is determined by 
linearly interpolating between the two parabolas. Continuity of 
the first derivative of the fitted curve is preserved. 

The method is analytically equivalent to taking four 

The parabolic 

A new search scheme was devised to permit the use of tabular 
data where the independent variable is either monotonically increasing 
or decreasing. 
interpolation directly, with the restriction that Y = F (x) and the 
inverse operation X = G ( y )  are both single valued. Also, in the 
interest of generality, a special indexing scheme is used to facilitate 
multidimensional interpolation. Endpoints and extrapolations are 
handled by letting the first three tabular points, or the last three, 
determine a parabola which defines the fit at the extremities of the 
table. 

This feature allows the subroutine to handle inverse 

LANGUAGE: CDC FORTRAN IV 

MACHINE REQUIREMENTS: CDC 3600 or CDC 6600 

NUMBER OF CARDS: Approximately 249 

PROGRAM NUMBER: NPO-10786 
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AGWRN-Decoding Routine for Selected Agiwarn (Ursigram) Messages 
(Jet Propulsion Laboratory) 

This program decodes selected Agiwarn (Ursigram) messages on 
solar and geophysical data, as distributed daily by the International 
Ursigram and World Days Service. The original messages can be copied 
directly from the incoming teletype printouts to punched cards. 

Five different commonly used messages can be decoded: Solar 
Flares (UFLAG, UFLAL) , Solar Corona (UCOM) , and Sunspots (USSPM, 
USSPO). 
records per average message length. 
so that subroutines for decoding other Agiwarn messages can be added 
easily. 

Decoding takes place at a rate of approximately 5 to 10 
The basic framework is set up 

Messages which run over five punched cards cannot be handled. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 1130 

NUMBER OF CARDS: Approximately 929 

PROGRAM NUMBER: NPO-10792 
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Terminal Sterilization Process Analysis Program 
(Jet Propulsion Laboratory) 

To achieve the appropriate probability of sterility required by 
the planetary quarantine constraints, a dry heat thermal sterilization 
process may be applied to a planetary capsule prior to launch. 
minimize the severity of the sterilization cycle and also assure that 
the desired level of sterility is attained, it is necessary to account 
for the reductions in microbial population that occur during the 
transient phases of heating and cooling as well as the reductions 
that occur during the steady state phase. 
logarithmic survival model, computes a measure of the sterilizing process, 
which, when equal to unity, is indicative that sterility has been 
achieved. The program then calculates the time necessary for heat 
application, the additional time required at steady state conditions, 
and the time necessary for cooling. 

To 

This program, based on a 

The basic required inputs are: (1) a thermal analysis of the 
capsule, (2) the probability of survival that must be achieved at the 
end of the cycle, (3) the microbial heat resistance characteristics, 
and (4) the number of microorganisms present at the time of capsule 
sterilization. 

The program has considerable flexibility in the values the basic 
inputs can assume. For Version 1 (SPAN), the temperature profiles 
from the thermal analysis must be input on tape. The tape input is 
the output (rows and columns rearranged by a simple subroutine to meet 
the format requirements of SPAN input) of thermal analysis programs 
such as CINDA, C-sler --- - Improved Numerical Differencing Analyzer (see 
MFS-22981, or Lockheed's Thermal Analyzer Computer Program fo r th  
Solution of General tieat Transfer Problems. 
the temperature profiles from the thermal analysis are input on cards. 
A maximum number of 250 profiles can be accommodated, including up 
to 2000 time points on each profile. 
degrees Fahrenheit or degrees Celsius. 
value for the probability of survival, the microbial heat resistance 
characteristics, and the number of microorganizms; or, if desired, 
a fixed value for a given run for any of these parameters can be assigned. 
Other parameters which can be varied include the temperature at which 
microbial reduction begins, reference temperature, and tolerances. 
available are several tape search options (SPAN only) and an alternate 
microbial reduction computation technique. 

For Version 2 (SPAN C) , 
,-I-I -- -- - _I- - 

The profiles can be in either 
Each profile can have a different 

Also 

(continued on next page) 
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This program is primarily used in conjunction with a thermal 
analysis program for performing sterilization process calculations and 
sensitivity studies prior to sterilization of the capsule. 

LANGUAGE : 

MACHINE REQUIREMENTS: 

NUMBER OF CARDS: 

PROGRAM NUMBER: 

VERSION 1 VERSION 2 

FORTRAN I V  FORTRAN IV 

IBM 7094 IBM 7094 

Approximately 439 Approximately 489 

NPO-10804 NPO- 108 0 5 
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Calculation of Inertia Tensor Matrix and Center of Gravity of Complex 
Bodies 
(Jet Propulsion Laboratory) 

This program calculates the Inertia Tensor Matrix and Center of 
Gravity of a body from its component parts. For each component part, 
the Inertia Tensor Matrix is calculated about its own principal axes. 
Then, for each part, a new Inertia Tensor Matrix is calculated with 
respect to the body's reference axes (rotation), and all parts are 
combined (translation) to calculate the Center of Gravity and Inertia 
Tensor Matrix of the body. 

The output of this program is in two parts, The first is a 
listing of the local (component part) moments and products of inertia 
after rotation; the second, the body Inertia Tensor Matrix and Center 
of Gravity after translation. 
type of calculation, if desired. 

The program may be used for either 

LANGUAGE: FORTRAN 11-D 

MACHINE REQUIREMENTS: IBM 1620 

NUMBER OF CARDS: Approximately 382 

PROGRAM NUMBER: NPO-10827 
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Structural Analysis and Matrix Interpretive System (SAMIS) 
(Jet Propulsion Laboratory and Langley Research Center) 

SAMIS is designed to solve problems involving matrix arithmetic, 
with particular emphasis on structural applications. 
can execute, either exclusively or sequentially, two basic operations. 
From input data that define an idealizztion of a structure, the 
generation phase of the program generates structural matrices for 
any type of element available in the program element library. 
phase is based upon the structural concepts of the finite element 
method, in particular, the stiffness or displacement method. To 
enable the program t o  analyze a range of structural types (truss, 
plate, shell, composite shell beam, etc.), several elements are 
programmed and cataloged in the program element library. Contained 
in the library are the general line element suitable for representing 
axial, bending, and torsion deformations, and the triangular plate 
element which models membrane and bending deformations. 
basic operation is termed the manipulative phase, in which either 
generated or input matrices are manipulated according to the rules 
of linear algebra. In structural problems, the matrix manipulations 
may be sequenced to compute displacements, stresses, reaction faces, 
or mode shapes and frequencies. 
for structural systems which are described by a large number of 
simultaneous equations requires greater than in-core data access and 
storage capacity. Because of this requirement, the program was 
developed as a chain system. 
of computer running time, the SAMIS program operates efficiently 
with matrices ranging from the 100th to 2500th order. 

The program 

This 

The second 

The ability to compute these quantities 

Based mainly upon the constraint 

The SAMIS program is now available in three versions. Version 1 
Modification 3 is the final modification to the original FORTRAN I1 
program. Version 2 Modification 1 is a FORTRAN IV version of SAMIS 
with the same capability that exists in the FORTRAN I1 version plus 
some new and extended capabilities which include a new modified 
Choleski or Gauss wavefrontalgorithm for solving a set of symmetric 
simultaneous equations; a new eigenvalue routine to obtain the roots 
and vectors of a real symmetrix matrix up to order 200 by Givens-House- 
holder algorithm; and a new checkout and element data generation routine. 
Version 3,  Modification 1 is a CDC-6600 FORTRAN program. 
is the equivalent of the FORTRAN 11 Version 1, Modification 1 program 
in performance. 

This version 

(continued) 
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LANGUAGE : FORTRAN I1 (99%) FORTRAN IV (98%) CDC FORTRAN 
FAP (1%) MAP (2%) 

MACHINE REQUIREMENTS: IBM 7094 IBM 7094 CDC 6600 

NUMBER OF CARDS: 13,620 17,637 14,298 

PROGRAM NUMBER: NPO-10130 NPO-10839 LAR-10050 
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KAP-V, Calculation of Radiation Level at a Point From a Complex 
Radiation Source 
(West inghouse Astronuclear Laboratory) 

This program applies the point Kernel technique to calculate the 
radiation level at detector points located within or outside a 
complex radiation source and shield geometry described by a combina- 
tion of quadratic surfaces. 

The program evaluates the material thicknesses intercepted 
along the line-of-sight from the source point to the detector point. 
These material thicknesses (or path lengths) then are employed in 
attenuation functions to calculate the flux, dose rate, or heating 
rate at the detector. The attenuation function for gamma rays employs 
exponential attenuation with a buildup factor. Three optional neutron 
attenuation functions are included: (1) a modified Albert-Welton func- 
tion for calculating fast neutron dose rate using removal cross sections; 
(2) a bivariant polynomial expression for computing neutron spectra 
using infinite media moments data; and (3) a monovariant polynomial 
expression for computing neutron spectra using infinite media moments 
data. 

The program also handles either cylindrical, spherical, disc, 
line, or point sources. Different source distributions may be employed 
for neutrons and gamma rays. 
describing the source distributions. 
assumed separable along the axis and radius of cylindrical-type source 
regions and independent of the azimuthal angular position for either 
spherical or cylindrical sources. An option is provided to describe 
azimuthal source density variation by specifying input data for 
discrete point sources. 

A variety of options is available for 
The source distributions are 

The program is written for the IBM 7094. 
dependent upon the number of zones and boundaries along the path 
between each source point and each detector point. 
problem would take an average of 0.01 seconds per source point for 
each detector point. 

The running time is 

A typical complex 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: IBM 7094 or CDC 6600 

NUMBER OF CARDS: Approximately 1,960 

PROGRAM NUMBER: NUC-10192 
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Flo Chart 
(Wallops Station) 

The Flo Chart program is designed to produce flowcharts of 
programs written in FORTRAN I V  or FORTRAN 11. 
the ability to revise charts easily and to produce at will accurate, 
readable diagrams of the program under consideration. 

The program gives 

This program has several advantages over previous methods of 
manually drawing and revising detailed flowcharts. 
obvious advantages of speed, minimum expense and quality of the 
product, there is a detail of the charts that allows the programmer 
to easily construct a higher level logic diagram. 
debugging tool, since charts may be produced at any time to assist 
in studying the program steps and their logical relationships. 

Other than 

It is also a handy 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: GE-625 

NUMBER OF CARDS: Approximately 591 

PROGRAM NUMBER: WLP-10030 

428 



Drag Coefficient 
(Wallops Station) 

This program calculates the drag coefficient of a vehicle, 
given the time, altitude, thrust and flight path angle. Previous 
methods of calculating the drag coefficient of flight vehicles 
were accomplished by the utilization of a desk calculator. 
program offers the advantages of reduced time and effort and allows 
more than one case to be run consecutively if desired. 

This 

The weight is calculated at each data point. The average of 
time is found. The average of altitude, 6, thrust, velocity and 
weight is also found by the same formula, using the appropriate 
variable. Then the drag is found by 

D = T -W sin6 - W AV. avg avg avg avg 
P AT 
avg 

and drag coefficient is CD = D - 
QS 

where Q is dynamic pressure and S is the reference area of the 
vehicle. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: GE-625 

NUMBER OF CARDS: Approximately 120 

PROGRAM NUMBER: WLP-10832 
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Transform Program 
(Wallops Station) 

This program transforms latitude, longitude and height above 
It also spheroid from one geodetic coordinate system to another. 

punches out geodetic and geocentric latitudes, longitude and radius 
of the earth and height above spheroid in block data format. 

The only limitation is that the number of reference points to 
be transformed must be < 99. 
sions to be punched out. 

The program produces accurate conver- 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: GE-625 

NUMBER OF CARDS: Approximately 234 

PROGRAM NUMBER: WLP-10033 
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Body Elevation 
(Wallops Stat ion)  

When given the  geocentric body elevat ion and f l i g h t  azimuth of 
a vehic le  a t  a given f l i g h t  t i m e  and the  geodetic and geocentric 
l a t i t u d e s ,  the  Body Elevation program computes the  geodetic body 
elevat ion angle a t  t h a t  t i m e .  It also computes the average rate 
of change of the  geodetic body elevat ion angle f o r  each t i m e  given. 

LANGUAGE: FORTRAN IV 

MACHINE REQUIREMENTS: GE-625 

NUMBER OF CARDS: Approximately 85 

PROGRAM NUMBER: WLP-10034 
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